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• Horizontal resolution  : 2,5km 

• 90 vertical levels 

• 12 members (16 members since July 2019) 

• Initial state : EDA 

• Lateral boundary coupling : ARPEGE-EPS (clustering) 

• Random surface perturbations 

• Model error representation :  SPPT 
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AROME-EPS 

Add  another model error representation : SPP  
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Overview 

• Morris Analysis : Theory 

• Morris Analysis : Application 

• Morris Analysis : Results 

• Perturbed Parameters 

• Future Works 
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Morris Analysis : Theory 

Parameters : X1, X2 (𝑘 = 2) 
Modification of one parameter after another  
  -> One-At-a-Time design 
 
Elementary effect for each parameter:  

𝐸𝐸1 =
𝑓 𝐵 −𝑓(𝐴)

∆
             𝐸𝐸2 =

𝑓 𝐶 −𝑓(𝐵)

∆
 

∆ 

A B 

C 

𝑝 = 5, 𝑘 = 2, 𝑟 = 1 
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Repeat : 𝑟 times            𝑟 𝑘 + 1  simulations  
 

Mean of |EE| :  
𝜇𝑖
∗ = 𝐸 𝐸𝐸𝑖  

Standard deviation of EE : 
𝜎𝑖 = 𝑠𝑡𝑑 𝐸𝐸𝑖  

       

∆ 

A B 

C 

Morris Analysis : Theory 
𝑝 = 5, 𝑘 = 2, 𝑟 = 5 

𝜇∗2 + 𝜎2 
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Morris Analysis : Application 

For 3 seasons (31 days) :  

• Summer 2018 :  
01/05/2018 -> 30/07/2018 : every 3 days 

• Fall 2018 :  
01/10/2018 -> 30/11/2018 : every 2 days 

• Winter 2018-2019 :  
01/12/2018 -> 30/01/2019 : every 2 days 

 

 

 

 

 

Morris parameters : 𝑟 = 12, 𝑘 = 21, 𝑝 = 8  
 
 𝑟 𝑘 + 1 = 12 × 21 + 1  
                  = 264 simulations 

(× 3𝑠𝑒𝑎𝑠𝑜𝑛𝑠 × 31𝑑𝑎𝑦𝑠)  
                   = 24 552 𝑓𝑜𝑟𝑒𝑐𝑎𝑠𝑡𝑠   
 

Reduce calculation cost :  
Non-hydrostatic -> Hydrostatic 

delete Predictor/Corrector Scheme 
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Morris Analysis : Application 

• Mean Meteorological variables  

 -> ff10m, ffgust, prec01, prec03, prec06, 

                    prec24, tcc, RH2m, T2m, Solar01 

 

• Deterministic Scores  : Mean Bias, RMSE, MAE 

                ->  RADOME & SYNOP observations 
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SUMMER 
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Influent parameters : RSWINHF, VSIGQSAT, XCTP, XCEP, XCED, XRIMAX, 
XFRACZ0, XCMF, XENTR_DRY 
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Ranking 

Delete RLWINHF, RCRIAUTI, 
XLINI, XCTD, SLHDKMIN ? 

SUMMER 
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Influent parameter 
Non-influent parameter 
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Morris -> Perturbed Parameters 
• 264 forecasts differ only in their parameters values  

 

     264-members EPS  

     without initial, surface, lateral condition error representation  

     with model error representation 
 

   Fixed Perturbed Parameters method (PP)  

   

• Comparison with the current SPPT approach 

Problem : SPPT has 12 members ≠ 264 
1000 random draws of 12 forecasts amongst the 264 forecasts  

create 1000 PP with 12 members 
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CRPS 
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SPPT 
Mean PP 
Median PP 
Quartile PP 
Extrema PP 
Best CRPS PP 
Best CRPS PP for prec03 and ff10m 
Significative difference with SPPT 
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Spread-skill ratio 

 

 

 

 

 

SPPT 
Mean PP 
Median PP 
Quartile PP 
Extrema PP 
Best Spread-skill Ratio PP 
Best CRPS PP for prec03 and ff10m 
Significative difference with SPPT 
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Future Works 
• Morris Analysis :  

– Continue to analyse results 
– Comparison with other season 

• PP :  
– Understand difference between best/worst PP (preferred parameter value, 

interactions between parameter,…) 
– Evaluate the best PP in the full EPS 
– Reduce the set of parameter according to the Morris study 
– Combination PP/SPPT 
– Make the same study for other season 

• SPP :  
– Use information from the Morris Analysis and the PP study to implement SPP in 

AROME-EPS  
– Test different parameter distribution, time and space correlation, … 
– Comparison with the best PP 
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Thanks for your attention 
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