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The interactions of ice sheets with the sea level and the solid Earth are important factors for the stability of
the ice shelves and the tributary inland ice (e.g. Thomas and Bentley, 1978; Gomez et al, 2012). First, changes
in ice extent and ice thickness induce viscoelastic deformation of the Earth surface and Earth’s gravity field.
In turn, global and local changes in sea level and bathymetry affect the grounding line and, subsequently,
alter the ice dynamic behaviour. Here, we investigate these feedbacks for a synthetic ice sheet configuration
as well as for the Antarctic ice sheet using a three-dimensional thermomechanical ice sheet and shelf model,
coupled to a viscoelastic solid-Earth and gravitationally self-consistent sea-level model. The respective ice
sheet undergoes a forcing from rising sea level, warming ocean, and/or changing surface mass balance. The
coupling is realized by exchanging ice thickness, Earth surface deformation and sea level periodically. We
apply several sets of viscoelastic Earth parameters to our coupled model, e.g. simulating a low-viscous upper
mantle present at the Antarctic Peninsula (Ivins et al., 2011). Special focus of our study lies on the evolution
of Earth surface deformation and local sea level changes, as well as on the accompanying grounding line evolution.
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