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It is well known that West Antarctica is a critical component of the global climate system, but the modelling and validation of surface meteorological conditions over the West Antarctic are limited. In this study the authors try to set up a high resolution nested Polar Weather research and Forecasting (PWRF) mesoscale model, with resolutions of 45-15-5km, to simulate surface conditions during a summer (January) and a winter (July) month. The set up includes one high resolution nest (5km) over the complex terrains of Pine Island Glacier region (PIG) and another high resolution nest (5km) over inland stations. The model results are validated against observations from four Automatic Weather Stations (AWS) – two stations within the PIG nest and two within the inland nest. The model accurately simulates the surface pressure during both summer and winter months. The simulation of wind and surface air temperature (SAT) is poorer over the coastal stations, owing to the complex terrains of the coastal region. Wind is underestimated over most of the stations, which could be caused by unrealistically high surface roughness in PWRF. Summer month SAT shows an exaggerated diurnal cycle during summer, which is most likely related to the challenges in simulating cloud. The model shows good skill in simulating low pressure systems over the coastal stations, with associated peaks in wind and SAT. The study also investigates the sensitivity of model performance to surface boundary conditions, viz., sea ice, SST and topography. Inclusion of realistic high resolution sea ice and SST improves the bias and RMSE during the winter months. Introduction of better quality Bedmap2 topography data improves the simulation of wind and SAT during both summer and winter months, especially over the coastal stations.

