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Finer resolution may lead to: 

-  more detailed topography (shores, mountains) 

-  more detailed description of vegetation 

-  more accurate soil type classification 

-  more precise description of extremes 

-  different tendecies of changes (opposite of GCMs) 
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(Fan9ni	et	al.,	2016)	

Galdhøpiggen (2469 m) Gerlachov peak (2655 m) 

Mont Blanc (4809 m) 
Mulhacén (3479 m) 
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Resolu9on:	0,44o	(~50	km)	Resolu9on:	0,11o	(~12	km)	Resolu9on:	1’	(~2	km)	

reference	dataset:	EURO4M-APGD		
	 			(IsoOa	et	al.,	2014)	

period:	1971-2008	
resoluGon:	5	km	
Number	of	staGons:	5500	

reference	dataset:	CARPATCLIM	
																																		(Szalai	et	al.,	2013)	
period:	1961-2010	
resoluGon:	~10	km	
Number	of	staGons:	904	
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RCM	ensemble	is	able	to	capture	
the	topographically-induced	
precipitaGon	paNerns.	



RCMs:  
CCLM, REMO 
       RACMO 
            ALADIN 
         RegCM4.3, RCA  

Driving GCMs:  
MPI-ES-MR 
     EC-EARTH 
        CNRM-CM5 
           HadGEM-ES 
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Giorgi	et	al.,	2016	(Nature	Geoscience)	
hNps://goo.gl/4y8ZjA	

JJA	GCM	 RCM11	 	
Contrary	to	global	trends	
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ΔP	(2099-2070)-(1975-2004),	JJA	

DS	of	ΔP	(2099-2070)-(1975-2004),	JJA	

measure	of	the	fine	scale	modula9on	of	the	signal	by	the	RCMs	
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ΔPconvecGve	(2099-2070)-(1975-2004),	JJA	
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RCMs:  
CCLM, REMO 
       RACMO 
            ALADIN 
         RegCM4.3, RCA  

Driving GCMs:  
MPI-ES-MR 
     EC-EARTH 
        CNRM-CM5 
           HadGEM-ES 
 

The Carpathian Region 



(2070-2099)-(1975-2004)	

RCMs	 show	more	 precipitaGon	 in	 DJF	 and	
less	during	JJA	by	the	end	of	the	21st	century	
(inherited	by	driving	GCMs)	
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GCM	 RCM11	

	
Contrary	to	global	trends	

	

Significant	 differences	 between	 GCM	 and	
RCM11,	 which	 can	 be	 aNributed	 to	
orographical	origin.	
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Changes	in	mean	winter	(DJF)	precipitaGon	
(2070-2099)	vs		(1975-2004)	

The	change	in	regional	scale	wind	is	mostly	driven	by	the	GCMs.	

A	 key	 factor	 determining	 the	 regional	 spaGal	 distribuGon	 of	
the	 winter	 precipitaGon	 change	 signal	 over	 the	 Carpathian	
region	by	the	end	of	the	21st	century	is	the	orientaGon	of	the	
mountain	chains	with	respect	to	the	main	flow	change.	

Topographically	induced	signal	is	mostly	of	dynamical	nature	
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Ensemble	average	percent	change	in	summer	precipitaGon	(2070-2099	vs	1976-2005)		

In	the	summer,	the	topographic	forcing	is	mostly	
	of	thermodynamical	nature	

Lower	reducGon	of	precipitaGon	in	the	RCMs	

ConvecGon	shows	a	less	marked	decrease	over	the	
highest	mountain	peaks		

PrecipitaGon	DS	shows	small	but	posiGve	values	over	the	peaks		
(due	to	maximum	increase	in	potenGal	for	convecGon)	



(2070-2099)	–	(1975-2004)	

15/17	European examples Introduction Summary PAPER-WRITING	WORKSHOP	ON	THE	ANALYSIS	OF	CORDEX-CORECLIMATE	PROJECTIONS	

May	6	–	10	2018,	Trieste	



-  Topography	strongly	modulates	the	local	climaGc	precipitaGon	change	signal	

	
-  ElevaGon	and	orientaGon	of	mountains	play	key	roles	in	such	processes	

	
-	High	resoluGon	representaGon	of	topography	in	climate	models	is	crucial	for	the	
provision	of	fine	scale	precipitaGon	projecGons	in	mountainous	regions	
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Take home  
messages! 
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