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Overview 

ÅEnvironmental lapse-rate (ELR): 
ÅIs it constant? Spatially & temporally ? 
ÅEstimating the ELR from reanalysis vertical profiles; 
ÅObservational evidence; 

ÅDirect downscaling of ERA5 temperature to stations; 
ÅLand surface downscaling: 
Å²ƘŀǘΩǎ ǘƘŜ ŀŘŘŜŘ ǾŀƭǳŜ ƻŦ ŎƻǊǊŜŎǘƛƴƎ ǘŜƳǇŜǊŀǘǳǊŜΚ 
ÅConstant vs temporal & spatially varying ELR; 
ÅImpact on snow and soil temperature; 

ÅComparing ERA-Interim, ERA-Interim/land, ERA5, ERA5-Land  
ÅSpatial representativity of point observations; 
ÅFinal remarks 
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Environmental lapse rate (ELR) 

ELR is the defined as the rate of temperature change with height : 

Can be estimated from observations as:  
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ELR: Estimated from reanalysis vertical profiles  

Can we estimate the ELR from the lower troposphere vertical profiles? 
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Simulations overview 

Simulation Forcing downscaling Resolution 

bil5 ERA5 Bilinear interpolation for all variables 9 km 

clr5 As bil5 but adjusting temperature, humidity and pressure 

using a constant ELR of -6.5 K km-1  

9 km 

mlr5 As clr5 but using a mean monthly climatology of ELR maps. 9 km 

dlr5 As clr5 but using daily ELR maps.  9 km 

E5L ERA5 31 km  

EIL ERAI 75 km 

June 2009 to May 2014 (5 year)  
Observations: GHCN 2-meters daily min (dtmin), max (dtmax) mean (dtmean) 
Observations: SNOTEL: daily snow depth  & soil temperature  
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Observations 

GHCN 
Temperature 
2941 stations 

SNOWTEL 
313 snow depth  
260 Soil temperature 

DI/bΥ ά.ƛŀǎέ ǎŀƳǇƭƛƴƎ ƻŦ ǾŀƭƭŜȅǎ όŀƭǎƻ ŎƻƳƳƻƴ ƻƴ synop) 
{bh²¢9[Υ ά.ƛŀǎέ ǎŀƳǇƭƛƴƎ ƻŦ Ƴƻǳƴǘŀƛƴ ǇŜŀƪǎ ς design of the network; 
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ELR: Observations vs. reanalysis  

Å Clear spatial & temporal variability of ELR in the observations; 
Å Reasonable agreement with ERA5 estimates (some overestimation) ; 
Å Do you expect an impact of using a variable ELR vs constant ? 

OBS 

ERA5 
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Downscaling ERA5 temperature directly to stations (1) 

Å Temperature error vs Elevation differences: denote the 1st order errors induced by 
altitude differences; 

Å Clear dependence for DTMAX and DTMEAN. For DTMEAN MLR/DLR are the best in 
reducing the error dependence; 

Å For DTMIN: Nothing works ς corrections overestimate the observed ELR : local 
effects dominate over ELR; 

Å clrO : -4.5  : Best estimate based on the observations. 
 
 

 

DTMAX DTMEAN DTMIN 


