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Widespread availability of high resolution terrain data at a near global scale, allows
guantification of likely uncertainties in low resolution terrain data commonly used to
represent the bed and ice sheet initiation surface in ice sheet modelling. Generation
of low resolution (5km) surfaces from higher resolution (90m) data through a variety
of algorithms shows a strong correlation between elevation and standard deviation in
the generated surfaces. This relationship is used to generate spatially correlated error
surfaces which are added to elevation models used as an initial ice-free condition for
model runs. These error surfaces are used as input for Monte-Carlo simulations of
icesheet behaviour during the Last Glacial Maximum in Fennoscandinavia with ice
sheet runs forced using the GRIP S-10 proxy record. Preliminary results show, that
as one would expect, the nucleation process is significantly modified by standard de-
viations in terrain of the order of 50m at a model resolution of 10km. This result is
important, since it means that great care should be taken in using low resolution ice
sheet models to ask questions about inception, without careful consideration of uncer-
tainty. Furthermore, where nucleation points lie close to the Equilibrium Line Altitude,
relatively small uncertainties can have significant effects on the final icesheet config-
uration. Spatially correlated error surfaces also produce model runs with significantly
different ice extents after 50000 model years (standard deviations in extent of the or-
der of 10%, and volume of the order of 5%). Minimum and maximum extents have
qualitatively different configurations, with ice centres and nucleation points migrating
several hundreds of kilometres. These results suggest that relatively small uncertain-
ties in terrain data can have significant effects in ice sheet modelling, in particular
during the inception phase. Further work is investigating the development of algo-
rithms which more robustly capture the key features of high resolution terrain data in



generating low resolution elevation data typically used by ice sheet models.



