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Motivation

Ø Temperature verification study of  commercial 
vendors

Ø Temperature verification study of  SPAWAR 
forecasters in 2008

Ø Comprehensive reference climatology
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Methodology

Ø Max and min temperature from SPAWAR forecasters compared against 
daily observations from Jan 2017 – Apr 2018

Ø Statistical analysis conducted:
Ø Mean algebraic error (Bias)

Ø Mean absolute error (MAE)

Ø Root-mean-square error (RMSE)

Ø Percentage of  forecasts with error less than 1.7C

Ø Maximum error

Ø Performance vs. climatology as a predictor
Ø Daily temperature climatology constructed for both McMurdo and Palmer 

Stations
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Methodology

§ Daily temperature data array and climatology spreadsheets constructed 
with data compiled from the following sources:

§ Palmer Station (Apr 1989-Present)
§ Antarctic Meteorological Research Center (AMRC)

§ Scripps Institution of  Oceanography (LTER Dataset)

§ National Climatic Data Center (NCDC)

§ OGIMET

§ McMurdo Station (Mar 1958-Present)
§ NCDC

§ AMRC

§ SPAWAR Office of  Polar Programs (SOPP)
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Methodology
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Challenges

Ø Minimum temperature verification imprecise
Ø May not occur during the overnight period
Ø 24 hours minimum temperature from the 

following day was used in this study

Ø Gaps in climatology data
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Results
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Palmer Station Max Temperature

SOURCE BIAS MAE RMSE % < 1.7C Max Error

SPAWAR -1.33°C 1.71°C 2.12°C 54 8.3°C

CLIMO 0.00 2.15°C 2.74°C 46 15.5°C
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Palmer Station Min Temperature

SOURCE BIAS MAE RMSE % < 1.7C Max Error

SPAWAR -0.09 1.55°C 2.19°C 63 13.2°C

CLIMO -0.33 1.99°C 2.81°C 56 12.5°C
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McMurdo Station Max Temperature

SOURCE BIAS MAE RMSE % < 1.7C Max Error

SPAWAR -0.69°C 2.09°C 2.75°C 51 11.1°C

CLIMO -0.67°C 3.50°C 4.47°C 35 11.6°C
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McMurdo Station Min Temperature

SOURCE BIAS MAE RMSE % < 1.7C Max Error

SPAWAR 0.69°C 2.23°C 3.08°C 50 12.8°C

CLIMO -0.54°C 3.57°C 4.63°C 32 16.2°C



10 Year Comparison – Palmer Station

Asuma (2008 – 187 Days)

§ Max T MAE: 1.77

§ Max T RMSE: 2.36

§ Min T MAE: 1.92

§ Min T RMSE: 2.45

Tate (2018 – 484 Days)

§ Max T MAE: 1.71

§ Max T RMSE: 2.12

§ Min T MAE: 1.55

§ Min T RMSE: 2.19
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10 Year Comparison – McMurdo Station

Asuma (2008 – 164 Days)

§ Max T MAE: 1.98

§ Max T RMSE: 2.50

§ Min T MAE: 2.83

§ Min T RMSE: 3.72

Tate (2018 – 484 Days)

§ Max T MAE: 2.09

§ Max T RMSE: 2.75

§ Min MAE: 2.23

§ Min RMSE: 3.08



Observations

Ø Forecasters had a low bias on maximum 
temperatures at both locations
Ø Likely a reflection of  model biases and timing 

errors

Ø Climatology performed slightly better than 
forecasters during January at Palmer Station, 
though tended to struggle during the winter months
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Future Work

Ø Reduce MAE at both locations to less than 1.7°

Ø Insert station temperature climatology into quick-
reference materials

Ø Experimentation with blend of  bias corrected 
temperatures

Ø Random Forest regression or machine learning

Ø Expansion of  daily forecast verification processes
Ø Wind speed

Ø Minimum wind chill
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Questions?
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