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Å Strong societal demand about climate change 

impacts and its adaptation/mitigation 

Å Mountain regions : 

- snow availability 

- impacts on glaciers & water resources 

- ecosystem vulnerability 

- climate-related hazards 

Ą Impact models sensitive to sub-diurnal variations 

 

Downscaling and bias-adjustment method : 

- quantile mapping & weather regimes 

- vs. a meteorological reanalysis (SAFRAN) 

- multi-variable and hourly 

 

  

The issue 
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Reanalysis & snow 

modelling 

Snow model ISBA-Crocus 

Temperature/ 

Humidity 
Solar radiation Wind IR radiation Rainfall Snowfall Northern Alps 

Southern Alps 

 

SAFRAN massifs 

SAFRAN reanalysis used as « pseudo-observation » 
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by massifs & 300 m 
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Å Quantile-quantile historical SAFRAN/RCM diagrams 
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adjustment chain 

Å Adjustment of RCM values (histo + scenarios) vs. SAFRAN 
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For a value z(R),  

As soon as qx(R) Ó z(R) : 

z(R)corr = qx-1(SAF) + (z(R) ï qx-1(R)) Ĭ DTx 
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Method evaluation 

Å Downscaling and adjustment of ALADIN-Climate RCM driven by 

ERA-Interim reanalysis (domain centred on France) 

Å Temperature, precipitation, snow depth 

Å 300 m elevation bands for each massif and integrated for Northern 

& Southern Alps 

Å 2 neighbour selection methods : simple 2-D & more complex N50 

(3-D with more weight on altitude) 

Å 3 « learning » periods (percentiles) : 1980-1994, 1995-2010 & 

1980-2010 

Å Correlation, ratio of standard deviations, altitudinal gradient, 

interannual evolution, annual cycle, PDF, RMSE, bias, é 
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Method evaluation 

Ex1 : Biases for precipitation in the Southern Alps (1980-2010) 
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Ex2 : Annual cycle of snow height in the Northern Alps at 1200 m 

(1980-1994 & 1995-2010) 

Method evaluation 
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