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Challenges (& manyopen questions)
Climate & ice sheet interactions

1.Focus on processes, feedbacks and physics to reduce uncertainties in ice sheet and sea-level projections.
2.What are the key internal & external processes? E.g. Understand the processes and timing of ice shelf collapse
3.Quantify the state & rates of change in sea-ice retreat, amplified surface warming, CDW intrusions
4.Understand ice shelf cavity circulation and grounding zone processes of marine-based ice sheets.
5.Understand marine ice sheet instabilitymechanisms (MISI & MICI)
6.Improve or understanding of coupled dynamic ice sheet and ocean circulation processes (coupled models) 
7.Improved understanding and quantification of Antarctic mass balance(including surface) 

Solid Earth & Ice Sheet interactions
1. High resolution subglacial topography (especially at the grounding zone) and continental shelf bathymetry
2. Improve our understanding of geological boundary conditions, including in particular geothermal heat flux
3.Improve coupling between Solid Earth (GIA) and ice sheet models to understand feedbacks on mass loss rates
4.Improved understanding of geothermal heat flux and in its influence on hydrology & ice sheets
5.Improved understanding of subglacial and supraglacial hydrology



Tackingthesechallenges requiresnew interdisciplinarystudies



Tacking these challenges requires integrating existing data
and acquiring next generation observations



Satellite data have transformed our
knowledge of recent ice sheet change



But if we want to understand processes, interactions & 
global SLR consequences- Learning from the past is important







1. Why?Beyond EPICA is the first of the Grand Challenge of the International Partnershipofor Ice Core Sciece: The oldest icecore: A 1.5 million yearrecordof climateand greenhouse
gasesfrom Antarctica. 

MPT is a fundamental change in the behaviour ofglacial cyclesduring theQuaternaryglaciations. The transition happened approximately 1.25 ς0.7million years ago.

Before the MPT, the glacial cycles were dominated by a 41,000-year periodicity with low-amplitude, thin ice sheets and a linear relationship to theMilankovitch forcingfrom axial tilt. 
After the MPT there have been strongly asymmetric cycles with long-duration cooling of the climate and build-up of thick ice sheets, followed by a fast change from extreme glacial 
conditions to a warm interglacial. The cycle lengths have varied, with an average length of approximately 100,000 years.

Thereareseveralinternational consortialookingat the Mid PlestoceneTransition

2. Where?We are in East Antarctica, near the Concordia Station. The site has been selected after an extensive survey. More than 20.000km of radar lines

3. How?Ice core deep drilling 
4. What?The project is in progress. The depth reached in 2022-23 is of 804m 



SENSITIVITY OF THE WEST ANTARCTIC ICE SHEETS TO 2 DEGREES CELSIUS OF 
WARMING

SWAIS 2C is an international initiative involving researchers from 
New Zealand, the United States, Germany, Australia, Italy, Japan, 
Spain, Republic of Korea, the Netherlands, and the United 
Kingdom. AotearoaNew Zealand participation is supported 
ǘƘǊƻǳƎƘ ǘƘŜ !ƴǘŀǊŎǘƛŎ {ŎƛŜƴŎŜ tƭŀǘŦƻǊƳΩǎ LŎŜ 5ȅƴŀƳƛŎǎ tǊƻƧŜŎǘΦ
More than 100 researchers are involved in the project, including 
25 early-career researchers.

This project aims to:
Determine whether the West Antarctic Ice Sheet has advanced 
and retreated during the Holocene. This was a period of relatively 
stable climate that has characterised the last 10,000 years prior to 
the industrial revolution and the onset of the Anthropocene.

Determine how marine-based ice sheets respond to a world that 
is 1.5°ς2°C and >2°C warmer than pre-industrial times.

Understand the local, regional, and global impacts and 
consequences of the response of the Antarctic Ice Sheet to this 
warming.

https://www.swais2c.aq/vocab#anthropocene



















