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Motivation 



Experimental Setup 

Comparison between GCM and RCM horizontal resolution 



Experimental Setup 

_Combined solar and volcanic forcing  

Transient regional climate simulation with forced with MPI-ESM for the  
period 1650–1990 including solar, volcanic, interactive carbon and  
land use changes  
(Jungclaus et al., 2010, Climate of the Past, 6, 723–737) 

LMM PD 



Comparison of ESM and RCM results with observations [ CRU ] 
for summer for 2nd half of the 20th century: 

RCM minus OBS 

Comparison with observations 

T2m 

ESM minus OBS 

Precip 

●  ESM and RCM show dipole  
 pattern between northern 
 and southern Europe  

●  larger temperature biases  
 over complex terrain in ESM 

●  Negative precipitation bias  
 over central and eastern  
 Europe in ESM 

●  Dipole pattern with positive 
 bias over northern Europe  
 and negative bias over  
 southern Europe in RCM 



Climatic changes between Late Maunder Minimum [ 1675 – 1700 AD ] 
 and 20th century [ 1900 – 1990 AD ] for summer: 

Results 

RCM ESM 

T2m 

Precip 

●  ESM and RCM show similar  
 large-scale pattern reduced 
 temperature over western and  
 southern Europe 

●  RCM shows some more  
 regional details e.g. land-ocean 
 boundary 

●  Dipole pattern over North 
 Atlantic and western and  
 central Europe in ESM 

●  In RCM more regional fine-scale 
 structures, e.g. increased  
 precipitation over Norway coast  



Results 
Comparison of the temporal evolution of 2m temperature between  
ESM and RCM for different European regions 

Russia 
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Iberia 

Ru 
Al 
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●  High degree of similarity 
 between ESM and RCM 

●  LMM evident with reduced 
 T2m in all regions compared 
 to 20th century 

●  Comparatively high T2m 
 level in 2nd half of 18th  
 century  

●  20th century shows  
 deviations in T2m evolution 



Comparison of the temporal evolution of precipitation between  
ESM and RCM for different European regions  

Results 

Russia 

Alps 

Iberia 

Ru 
Al 
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●  Larger differences between 
 ESM and RCM compared 
 to T2m 

●  Relation to changes in 
 external forcings less 
 clear-cut 

●  Higher degree of variability 
 over Russia and Alps 

●  Decreased degree of 
 variability over Iberia 



Comparison between centres of variability between ESM and RCM over  
the Greater Alpine Region  

Results 

ESM 

EOF1     EOF2     EOF3 

RCM 

●  More fine-scale structures related to complex topography in RCM-EOFs 
●  Larger spatial gradients represented in RCM-EOFs 
●  Temporal evolution of PCs shows differences between ESM and RCM 



Summary 



Outlook 




