
  a bias in climate model output necessitates a pre-
 processing before using it e.g. as climate forcing 

  the common bias correction method of quantile 
 matching (QM) uses transfer functions 

  the performance of QM especially in case of precipi-
 tation is expected to strongly depend on the sample 
 size used for the calibration of the transfer function 

  in this study we investigate critical sample sizes 

Background 

   the Perkins skill scored analyses the differences in the probability density   
 function (PDF) of two time series t1 and t2 

Sscore = Σ min(Z1,Z2)         where Z = probability of values in the specific bin 

  the skill score is applied cell-by-cell to the bias corrected and uncorrected RCM 
 data of the validation period in reference to the observational data 

  as for MAE the differences in the skill score values of the corrected and uncor-
 rected data are calculated and the distributions of the differences are statisti-
 cally tested against that of the ‚best case‘ of 30 years and summarized 

Perkins skill score 

  reduction of sample size leads to a decrease in bias correction performance 

  the decrease in performance occurs much faster for the worst runs than for the median 
 runs, but overall there is a large spread of the critical sample size 

  depending on the scientific question and its related skill score, different ranges of critical 
 sample size can be determined 

  with decreasing sample size the correction of extreme values (and also of the lower 
 quantiles of the PDF) becomes unstable 

  to determine more accurate critical sample sizes for a combination of calibration period 
 and  QM approach, the results need to be combined with the absolute skill score values 

First conclusions 
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Domain: Germany      Variable: daily precipitation 
 
Observational data set: E-OBS, 1961-2000, 25 km 
 
Regional climate model (RCM) reanalysis runs: 
EU-ENSEMBLES, ERA-40, 10 RCMs, 1961-2000, 25 km 

Domain & Data sets 

Bias correction 

1.  the 40-year period (1961-2000) is split into a 30-    
 year calibration and a 10-year validation period 

2. cell-by-cell a bias correction is done for the ‚best 
 case‘ by using the complete calibration period for 
 calibration of the transfer function 

3. step 2 is redone for reduced sample sizes (29 
 years down to 1 year), using all possible combina-
 tions of consecutive years 

 

Alterations:  
the methodology is repeated for 
 all 10 RCMs 
 4 QM approaches (eQMa, gQMa, GQMa, PTFb) 
 3 different splittings of the 40-year period 

Method 

Bias correction results 
Q-Q-Plots ecdf-Plots 

median run worst run 

MAE - mean absolute error 

  for the validation period the mean absolute errorc (MAE) in reference to the  
 observations is calculated cell-by-cell for 10 quantiles (qstep = 0.1) of the cumula-
 tive distribution function (CDF) 

  the difference between MAEs of the corrected and uncorrected data is calculated 

  the distribution of the differences is statistically tested (Mann-Whitney U ;     
 α = 0.05) against the distribution of the ‚best case‘ of 30 years 

  finally the test results are summarized for each quantile and their mean (MAEx) 
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