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Midday temperature at Filton Airport, Bristol, UK 

2 Dec 2015 – 31 Jan 2016 

o observations    x forecasts (T+24 ensemble mean)  
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Concordant and discordant pairs 
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Tied observations 
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GDS / 2AFC / Harrell’s c range [0, 1] 

Somers’ D range [-1, 1] 

D  =  Pr(pair concordant | obs unequal) 

      − Pr(pair discordant | obs unequal) 

 

 

GDS  = Pr(pair concordant | obs unequal) 

             (0.5 when both obs and fcsts are equal) 

 

D = 2c − 1  
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Computation of Somers’ D 
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Temperature GDS = 0.92  (D = 0.83) 
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Wind speed: GDS = 0.81  (D = 0.62) 
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“December 2015 – an exceptionally mild 
month in the UK” (Burt & Kendon, Weather, 2016) 

Dec: GDS = 0.88 (D = 0.75) 

Jan : GDS = 0.92 (D = 0.83)  
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Dichotomous variables 
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Dichotomous variables 

• If the observations are dichotomous, 
but the forecasts are continuous, 

  GDS is the area under the ROC curve (AUC) 
 Somers’ D is the ROC skill score (ROCSS) 

  (Can compute using Mann-Whitney-
 Wilcoxon rank-sum statistic) 

• If both observations and forecasts are 
dichotomous, 

  Somers’ D is the Peirce skill score  
 (hit rate – false alarm rate) 



www.metoffice.gov.uk © Crown Copyright 2016, Met Office 

Extension to probabilistic forecasts 
(including ensemble forecasts) 
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Extension to probabilistic forecasts 
Mason & Weigel 2009 Appendix A 
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Extension to probabilistic forecasts 
Mason & Weigel 2009 Appendix A: 
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Assumption of independence of 

probability forecasts 
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Percentile forecasts: 

cdfs F(x) for two example days 
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Convert to pdfs f(x) 



www.metoffice.gov.uk © Crown Copyright 2016, Met Office 

Results (values of GDS) 
Forecasts of temperature 

Observations 

Forecasts Dichotomous Continuous 

Dichotomous 

Ens. median > 10 °C 0.919 — 

50th percentile > 10 °C 0.919 — 

Continuous 

Ensemble median 0.975 0.918 

50th percentile 0.966 0.921 

Probabilistic 

Ensemble 0.975 0.917 

Percentile 0.969 0.924 
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Results (values of GDS) 
Forecasts of wind speed 

Observations 

Forecasts Dichotomous Continuous 

Dichotomous 

Ens. median > 6 m/s 0.805 — 

50th percentile > 6 m/s 0.761 — 

Continuous 

Ensemble median 0.873 0.807 

50th percentile 0.842 0.780 

Probabilistic 

Ensemble 0.878 0.810 

Percentile 0.843 0.783 
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Summary 

• A rank-based measure of discrimination 

• Insensitive to extremes 

• Prone to spurious skill (like other 
discrimination measures) 

• Not sensitive to spread of probabilistic 
forecasts  

• (probabilistic version is not ‘proper’) 

• Is it be useful? 

• As a check that post-processing increases it, 
or at least does not decrease it? 


