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The response of the Greenland Ice Sheet (GrIS) to climate warming is uncertain due, in part, to limited understanding of the processes which contribute to dynamic thinning of the ice sheet. This project focuses on the role that surface-derived melt-water has in potentially accelerating mass loss through the reduction of basal drag causing enhanced ice motion. Field-based and remote-sensing data sets will be used to determine the ice sheet’s response to hydrological forcing over spatial scales used in glacier flow models, i.e. 103 – 104 m.
The inverse force budget method uses spatial glacier velocity data to infer basal drag. It has never been applied across the GrIS because ice thickness is not well constrained.  However, by determining a basal drag index (BDI), equal to the basal drag divided by the driving stress, this constraint can be overcome. Determining the BDI helps identify how temporal and spatial patterns of basal drag vary beneath the ice sheet.
There are four stages to this project: 1) temporal and spatial patterns of BDI are calculated across a glacier catchment based on field-validated, remotely-sensed (RS) patterns of surface velocity and digital elevation models; 2) spatial patterns of surface hydrology will be determined from satellite data, (e.g. changes in surface melt, snow-line retreat and surface lake drainage) and field-calibrated, melt modelling; 3) spatial patterns of BDI will be compared with the evolution in surface hydrology to determine whether variations in glacier motion are due to hydrologically-induced reductions in basal drag or non-local forcing transmitted via stress gradients; 4) replication across other catchments where RS-derived surface velocity and hydrology patterns are available.  This project constitutes an important stage in the processes of determining how ice flow models prescribe a repartitioning of the basal drag as a consequence of changes in the surface melt regime.












