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Analyzing climate models outputs using Multifractal formalism  

Outputs downloaded from Euro-Cordex data 
(https://www.euro-cordex.net/ ) 

We analyze precipitation outputs in 
a multifractal framework 

https://www.euro-cordex.net/
https://www.euro-cordex.net/
https://www.euro-cordex.net/
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So that all parameters are taken from conservative fields with approx. scale independent mean  
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Scale break: each regime 
has its own parameters 
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Figure taken from (4) 
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Analysis on 5-years periods 
 

Hourly resolutions 
1970-1974 2046-2050 2006-2010 

Historical Scenario RCP 8.5 

2096-2100 
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Scaling is poorer for very high resolution (i.e smallest scales) & high moments, 
consistently with RCA4 underestimation of extremes events for timescales <12h (6) 

Large scales 
Small scales 

France, 1970-1974, Winter 
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Seasonal analysis –  
        Year split into: 
2048 hrs  « Summer » (mid-June –September) 
4096 hrs « Winter » (January  _June) 
 
Powers of 2 used to numerically extract slopes 

 

Separate MF analysis for each season, on each pixel  

 

Large Scales  VS   Small Scales Large Scales  VS   Small Scales 

 

 

France, 1970-1974, Winter-Summer 
 



Effects of changing climate on the MF parameters:  
influence on extremes 

Winter 1970 

1x1 pixel (Min / Max) 

4x4 pixels (Min /Max) 

16x16 pixels (Min / Max) 

5%-95% quantiles on 1x1 pixels 

RCP 8.5 SCENARIO 



Effects of changing climate on the MF parameters:  
influence on extremes 

Summer 1970 

1x1 pixel (Min / Max) 

4x4 pixels (Min /Max) 

16x16 pixels (Min / Max) 

5%-95% quantiles on 1x1 pixels 

RCP 8.5 SCENARIO 



Conclusions and perspectives 

 Significant seasonal variations for MF parameters: 
  Robust wrt numerical choices ? To be confirmed with further analysis  
 

 
 CNRM-CM5/RCA4 Model exhibits a scale break at small time scales (1h-8h) :  

  Physical feature or model artifact related to precipitation parametrization ?  
 

 
 Effect of climate change on extremes : 
 
 - MF framework useful tool to extract scale invariant quantification 
 - Inhomogeneous and Region-dependent (Mediterranea VS Continental) 
 - Showing contrasted evolution, either augmenting or diminishing 
 - Stronger in summer, but the trend is weak on average 
 
 Further and refined investigations needed to confirm results 
 Is it possible to design discrete multiplicative cascade processes including seasonal variations? 
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