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Contemporary changes in the Antarctic and Greenland ice sheets herald significant changes to global sea level, ocean circulation and climate. However, predictive efforts to forecast future ice-sheet response to climate warming have been undermined by an incomplete understanding of their “basal motion,” the principal component of ice flow over underlying terrains. Observational support for theories of basal motion has been derived primarily from the deglaciated terrains of the Quaternary ice-sheets that once covered northern Eurasia and America, and has relied on linking landforms, landscapes and sediment characteristics to assumed  former ice-flow regimes. However, recent development of state-of-the-art technologies is now making it possible to image the beds of present-day ice-sheets. This means that for the first time we can properly compare palaeo-environments with present day conditions in order to better constrain our understanding of ice motion. This project aims to integrate observations from modern and palaeo ice-sheet beds, thereby to link theories of basal motion developed from Quaternary studies to modern ice-sheet settings. It will bring together data on ice-sheet beds derived from: (i) radar traverses over the Antarctic Ice Sheet; (ii) onshore continental-scale digital terrain models over regions glaciated during the Quaternary; and (iii) offshore formerly glaciated terrains imaged by bathymetric mapping. The integrated database thus built will be used to improve our understanding of the ice-bed interface, with particular attention to the role played by  glacial bedforms, regional topography  and sediments, all likely to play a fundamental role in the ice sheet dynamics. The ultimate goal is to contribute towards an improved understanding of basal motion to be built into next-generation ice-sheet models predicting the future response of the polar ice sheets to climate warming.

