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Two years of data (February 2011 to January 2013) from a 30 m tall tower automatic weather station on the Ross Ice Shelf (RIS Tall Tower) were used to evaluate surface layer forecasts from the Antarctic Mesoscale Prediction System (AMPS). The self organizing map (SOM) artificial neural network technique was used to identify 30 representative potential temperature profiles from the two years of RIS Tall Tower observations. Two approaches were used to assess the AMPS forecasts using these 30 SOM-identified potential temperature profiles. For the first method each of the RIS Tall Tower observations was assigned to the most similar SOM-identified profile resulting in a list of dates / times when each SOM profile was observed. The AMPS forecasts for the corresponding times were then compared to each RIS Tall Tower observation for each SOM profile allowing us to calculate model validation statistics and to compare mean RIS Tall Tower and AMPS profiles for each SOM-pattern. This analysis revealed that AMPS was able to reproduce the well-mixed to slightly stable surface layer cases but failed to simulate sufficiently strong inversions for the most stable observations. The AMPS wind speed profiles closely matched the observed profiles for the near neutral to weakly stable profiles but AMPS overestimated the wind speeds over the depth of the RIS Tall Tower for the most stable cases. This overestimation of the wind speed likely contributes to AMPS' inability to simulate the strongest inversion cases. For the second method each AMPS forecast was associated with the best matching SOM-identified potential temperature profile. This results in a separate set of dates / times associated with each SOM profile for AMPS and the RIS Tall Tower data allowing us to calculate how frequently each SOM potential temperature profile is observed or modeled. This analysis indicated that AMPS simulated near neutral to slightly stable potential temperature profiles too frequently compared to the observations while it significantly underestimated the frequency of the more stable conditions and failed to simulate any cases for the 4 most stable SOM profiles.

