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The morphology of Planum Boreum, Mars is dominated by atmospheric processes including deposition, sublimation, and mass transport, all of which are potentially influenced by katabatic winds.  We have investigated the use of wind modeling based on paleotopography to constrain past wind regimes and their relationships to observed patterns of deposition and erosion.  Our paleo-topography is generated from mapping subsurface reflectors in Shallow Radar (SHARAD) data.  In addition to revealing patterns of net accumulation, SHARAD paleo-topography is used as input to the LMD mesoscale atmospheric model to calculate wind magnitude and direction.  The results of this work indicate that aeolian processes, driven by ancient basal unit topography, likely account for many polar landforms once attributed to more complex fluid-ice interactions.  The topography of ancient basal unit material appears to have strong influence on early landforms and the distribution of north polar layered deposits.   Until now, current atmospheric properties and temperatures are assumed in the modeling.  Future work will investigate the effects of changing orbital parameters on wind regimes under the constraints of the observed paleo-topography and subsequent patterns of deposition and erosion.  This may ultimately provide a link between polar landform evolution and changing climate.

