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UERRA : Uncertainties in Ensembles Regional ReAnalysis (2014-2017)
Per Unden SMHI 

Données disponibles sur MARS (ECMWF) : 

1961-2015 
1979-2015 

2006-2010 

www.uerra.eu
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UERRA surface re-analysis 1961-2015 :
MESCAN-SURFEX (UERRA D2.8 Bazile et al. 2017)

3D Re-analysis at 11 km (SMHI)  

MESCAN surface analysis at 5.5Km 
T2m, Rh2m, Precipitation (Soci et al. 2016)

5.5 Km over Europe
SW,LW,Wind,T2m,Hu2m,RR24

Downscaling

SURFEX V8.0 (Masson et al. 2013)

Snow depth, snow cover, snow albedo,  
snow density, soil moisture, etc …

Wind,
Sw , Lw

Observations

-2D surface analysis at 5.5km for 1961-2015 with precipitation analysis

OASIS coupler 

Hydrological model TRIP 0.5�

river discharge (day/month), floodplain 
fraction, 

flood potential infiltration ..

UERRA D4.8
Le Moigne et 
al 2017)
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Ensemble with 8 members
ONLY 2006-2010 (UERRA D2.9 Bazile et al. 2017)

Two 3D Re-analysis at 11 km (SMHI)  

5.5 Km over Europe
SW,LW,Wind,T2m,Hu2m,RR24

Downscaling

Snow depth, snow cover, snow albedo,  
snow density, soil moisture, etc …

Wind,
Sw , Lw

Observations
2 networks + pert

river discharge (day/month), floodplain 
fraction, 

flood potential infiltration ..

Dynamical adaptation 
with ALADIN at 5.5km 

2 bg 1 bg

8 forcings

8 members

MESCAN surface analysis at 5.5Km 
T2m, Rh2m, Precipitation (Soci et al. 2016)

SURFEX V8.0 (Masson et al. 2013)

OASIS coupler 

Hydrological model TRIP 0.5�

UERRA D4.8
Le Moigne et 
al 2017)
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Alps

Annual mean 2m temperature: 1961-2015

Atlas East-Europe

Annuel mean of T2m Number of obs. T2m 

Sweden/Norway

Number of obs. T2mNumber of obs. T2m 
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Sweden/Norway

Pyrénées France

Annual mean 2m temperature: 1961-2015Sweden/Norway

Number of obs. T2m Number of obs. T2m

Number of obs. T2m
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Atlas

Alps

East-Europe

Sweden/Norway

Annual rainfall 1961-2015
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Atlas

Alps

East-Europe

Annual rainfall 1961-2015

NWP models have a tendency to
overestimate the precipitations over
mountain. With more observations
available → more corrections so less
overestimation.
How the increase of the number of
observations affect the trends of
precipitation over the Alps ?
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Alps
Sweden/Norway

Annual rainfall 1961-2015 

Pyrénées France
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UERRA-MESCAN-SURFEX 
Snow depth evaluation (2001-2011)  

Bias RMS 

SAFRAN MESCAN-SURFEX ERAI-SURFEX

The MESCAN analysis  improves the snow height computed by SURFEX ; 
thanks to the MESCAN precipitation analysis versus GPCC correction and a  
better horizontal resolution 

Snow depth measurement: independent observations for MESCAN-SURFEX but 
not for SAFRAN (operational Meteo-France system for snow avalanches). 
ERAI-SURFEX (Boisserie et al (2016)). 

ERAI-SURFEXMESCAN-SURFEXSAFRAN



Rencontre Irstea-CNRM
Toulouse 24 Oct 2018

Snow height comparison between SAFRAN,UERRA-
MESCAN-SURFEX, ERA-Land & ERAI-SURFEX.

Domain Alps : 500 < Z < 1500m

Domain Alps : 1500 < Z < 2500m
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PRECIPITATION EVAPORATION

INFILTRATION RUNOFF

mm/yr

mm/yr

mm/yr

mm/yr

60%

5%

1000

20%

Water Balance Components: 1961-2010
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Water storage = Precip – Evap – Runoff – Infiltration

SWI = (Wg – Wwilt) / (Wfc – Wwilt) 

Soil Wetness Index: 1961-2010
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l Lot 1 : Europe. Lead : SMHI avec Météo-France (CNRM) et Met-
Norway (PRECISE):

l Continuation de la production du SMHI et de Météo-France d’UERRA pour 2016-
2018

l Re-analyse atmo 3DVar à 5.5km sur l’Europe même domaine que UERRA avec 
la  physique d’ARPEGE  au moins 100 niveaux verticaux. 

l Analyse de surface et de precipitation avec MESCAN puis SURFEX offline comme 
dans UERRA.

l Probable rétroaction de l’analyse de precipitation MESCAN dans la re-analyse 
3D

l Assimilation d’ensemble ~ 12km 
l Nouveau système opérationnel en 2019 Periode 1979 → 2019 puis temps réel.
l 3 postes sur 3.5 ans  ( 2 au GMAP et 1 au GMME) 

l Lot 2 : Arctique Lead : MetNorway avec SMHI, DMI, Météo-
France (CNRM) (CARRA)

l 2 domaines avec HARMONIE-AROME à 2.5km et 65niveaux 1979 →2018
l Météo-France tres peu impliqué  (1 poste -1 an)

Après 2017: Copernicus C3S_322 lot1 & lot2 


