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Short background / purpose: Our goal is to quantify and understand rates of ice sheet change. Ice
sheets are an essential component of the climate system. Stability of ice sheets depends on surface mass
balance (interaction with atmosphere/ocean), ice dynamics, and basal conditions (e.g. topography and
hydrology below the ice). In turn, changes in ice sheets affect atmospheric and ocean circulation, and are
directly reflected in sea level. Ice loss from the Greenland and Antarctic ice sheets is rapidly increasing.
Yet, we still have an insufficient understanding of the rates at which ice sheet volume changes occur and
the processes that determine these rates. To address this knowledge gap, we will investigate the past
evolution of the Scandinavian Ice Sheet (SIS) and the past and future stability of the Greenland Ice Sheet
(GrIS). The retreat of the SIS during the last deglaciation (last 21,000 years) is an ideal analogue for
possible future retreat of the GrIS, because both ice sheets are located in similar atmospheric and oceanic
regimes, and rest on similar bedrock types and topography. Understanding the retreat of SIS (why? when?
how? rates?) and its related sea level change (rates? when?) will assist in unravelling underlying dynamic
ice sheet processes, understanding past and predicting future changes of the GrIS (when? rates? under what
surface mass balance/basal conditions?). Better knowledge of the underlying processes will help quantify
future retreat, essential for implementing coastal protection measures and policies.
Methodology: We will investigate rates of ice sheet change by integrating empirical geological data and
numerical modelling. Reconstructions of past ice volume, flow and basal conditions of the SIS (Hughes)
will provide a test bed for SIS and GrIS ice sheet model simulations (Langebroek). Specifically, we will
assess how hydrology (de Fleurian) and atmospheric circulation (Chen) affect the ice sheet mass balance.
We will link ice volume and sea level changes focussing on the ice sheet retreat within the Norwegian
fjords in response to climate change (Svendsen, Nesje).
Deliverables: To quantify glaciologically-plausible rates of future ice sheet loss we will deliver:
− Publications on SIS volume, dynamic evolution & related sea level (DATED, Hughes, Svendsen, Nesje)
− Publication on the effect of basal conditions on ice sheet stability (Hughes, de Fleurian)
− Publication on impact of short-term climate changes on long-term ice sheet evolution (Langebroek, Chen)
− Publication on future GrIS change applying SIS evolution, basal hydrology and climate insights (all)
− Scientific and popular science/newspaper articles and public presentations on ice sheets and sea level (all)
− Network to secure long-term funding for BCCR-led ice sheet/sea level research (e.g. Horizon2020
Cryosphere call 2019, RCN calls 2018+)
Strategic considerations: RISES meets the strategic goals of SKD in 5 ways:
− Creates a platform to integrate cross-disciplinary ice sheet, sea level, climate and hydrology expertise, and
thus strengthen cryosphere-related climate science at BCCR.
− Our large collaborative network shows a strong connection to the wider BCCR research community.
Results will be presented and published at a high international level.
− Our strongly integrated data-model approach will increase international visibility of the BCCR in ice sheet
science. The expected gains in understanding of rates of ice sheet change are at the forefront of policy
relevant research.
− We will establish a BCCR consortium with the knowledge to successfully respond to cryosphere related
proposal calls such as Horizon2020 Cryosphere, and RCN FRIPRO & KLIMAFORSK.
− RISES will support careers of four young scientists at BCCR, including two female co-PIs (UNI and
GEO), towards becoming future research leaders.

