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1. OVERVIEW 
 
SPAWAR Office of Polar Programs (SOPP) 
forecasters produce two-day forecasts for two 
United States Antarctic Program research 
stations daily: Palmer Station on Anvers Island 
and McMurdo Station on Ross Island. Each 
two-day forecast provides detail on maximum 
and minimum temperatures, sky condition, 
visibility, wind, and minimum wind chill values. 
Maximum and minimum temperature forecast 
accuracy was evaluated for this study. 
 
2. METHODOLOGY 
 
Maximum and minimum temperature forecasts 
at Palmer and McMurdo Stations were 
evaluated for accuracy using four metrics: 
mean algebraic error (bias), mean absolute 
error (MAE), root-mean-square error (RMSE), 
and percentage of forecasts with absolute 
error of less than 1.67°C. The same metrics 
were applied to a climatological forecast that 
employed only the daily mean maximum and 
minimum temperatures as a predictor. 
Observed daily maximum and minimum 
temperature observations from monthly 
climatology spreadsheets were used as the 
basis of examination. A total of 484 two-day 
temperature forecasts from the period 
spanning January 1st, 2017 to April 30th, 2018 
were evaluated for this study. 
 
3. RESULTS 
 
Analysis of two-day forecasts at Palmer 
Station revealed that SOPP forecasters had a 
MAE of 1.71°C for maximum temperature 
forecasts and 1.55°C for minimum temperature 
forecasts. A distinct low bias was noted for 
maximum temperature forecasts, in order of -
1.19°C for day one and -1.48°C on day two of 
the forecast period. Climatology as a predictor 

had a MAE of 2.15°C, with no significant bias. 
Forecasters had a MAE of 1.55°C and 
negligible bias for minimum temperature 
forecasts; climatology has a MAE of 1.99°C 
and a bias of -0.33°C respectively. 
 
At McMurdo Station, forecasters had a MAE of 
2.09°C for maximum temperatures with a bias 
of -0.49°C on day one and -0.76°C on day two. 
Climatology had a MAE of 3.50°C with a bias 
of -0.66°C respectively. For minimum 
temperatures, forecasters had a MAE of 
2.23°C with a bias of 0.69°C, while climatology 
had a MAE of 3.57°C and a bias of -0.54°C. 
 

4. OBSERVATIONS AND DISCUSSION 
 
A low bias was noted for all forecasters with 
respect to maximum temperature forecasts at 
both locations evaluated for this study. The low 
bias is likely a reflection of model bias, as 
several models have been noted to exhibit a 
low bias with respect to maximum 
temperatures. It was also observed that 
climatology as a predictor had a lower MAE 
during the months of December and January 
at both locations and will prove to be a good 
tool for use in the austral summer. 
 
When compared against a similar study 
conducted by Jonas Asuma (2008), it was 
noted that slight improvement has occurred in 
all metrics at Palmer Station over the last 
decade. At McMurdo Station, the MAE for 
maximum temperature forecasts has 
increased, though minimum temperature 
forecast performance has improved. 
 
5. FUTURE WORK 
 
Evaluation of individual model performance 
began in May 2018 to determine biases and 
develop a bias-corrected blend for maximum 



and minimum temperature forecasts and 
reduce the MAE for SOPP forecasters to less 
than 1.67°C. Models under evaluation include 
the European Center for Medium Range 
Weather Forecasts (ECMWF), Global 
Forecast System (GFS), NOAA Environmental 
Modeling System (NEMS [meteoblue]), and 
multiple spatial resolutions of the Antarctic 
Mesoscale Prediction System (AMPS). The 
introduction of detailed station climatology data 
and the release of metrics to individual 
forecasters will enable improvement as well. 
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