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Adaptation to climate change is not cheap 

in cases like:  

conversion of a company, urban water management, 

construction of dikes, … 

the decision makers, the engineers and other 

stakeholders need interest in the topic and  

must be sure to have  

the best available information on climate change 

-> research and communication are essential! 
 

 



Chirlesti mudflow (Buzau Carpathians) 

Product: 
mud flows connected to 
long/ heavy precipitation 



Electrical tower in eastern Thuringia 

dpa_kreiszeitung.de 09.12.2010 

Electrical tower close to Münster 
Sueddeutsche.de 04.12.2005 

where and how 
often? 

Product:  ice loads 
Sector:  infrastructure, construction sector 



How	
  can	
  we	
  fulfill	
  the	
  demand?	
  

Schalke Arena 
DAPD_Welt Online_28.12.2010 
 



Climate-Change-Spot-Maps 
Example: Prototype development and innovation  



 
 

 

Example pages of the Climate-Fact-Sheet for Pakistan 

  Aim: Concise summary of 
available state-of-the-art 
climate change 
information for a country/
region 

Expert judgment is provided 

Climate-Fact-Sheets 

  Examples:  Prototype development 
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© Climate Service Center 2.0 

International Workshop (10.-11.3.2015 at CS2.0)  
of the European Climate Service Partnership (ECSP): 
 
„How to approach customers or partners“ 
 
about 40 Climate Service Providers from Europa. 6 working groups 

Outcome 
• No sector specific approach 
 
• Honesty, trust and mutual respect 
 
• Webportals are helpful, but need 
client and case specific consultancy 
for interpretation and application 
 
• Local, sector and client specific 
products are needed 
 



Networking in science 

Climate 
modelling 

Regional 

Impact 
assessment 

Adaptation 
policy 

Global 

Local 

Earth system 
modellers 

Statistical/ 
dynamic 

downscaling 

Impact 
researchers 

Adaptation 
policy makers 

Practitioners 

Climate services 

Account for a diverse group 
of users. 
 

Public Public and Private 

Regional climate  modelling 
linking with 

Adopted from Guy Brasseur 



 

Curiosity driven research 

 - understanding regional climate (change) 

 - modelling regional climate (GCM, RCM) 

 

  

 - producing regional climate information 

Demand driven activity 

  

 



EURO-CORDEX community 
EURO-­‐CORDEX	
  Community	
  	
  
!  29	
  ac&vely	
  contribu&on	
  groups	
  
!  Leading	
  ins?tu?ons	
  in	
  the	
  field	
  of	
  regional	
  climate	
  modeling	
  in	
  Europe	
  
!  Voluntary	
  effort,	
  contribu?ons	
  are	
  funded	
  by	
  the	
  contributors	
  
!  Coordina?on:	
  D.	
  Jacob	
  (CS2	
  Germany),	
  E.	
  Katragkou	
  (Uni	
  Thessaloniki,	
  Greece),	
  	
  	
  

	
   	
  	
  	
  S.	
  Sobolowski	
  (Bjerknes	
  Centre,	
  Norway)	
  	
  

	
  
EURO-­‐CORDEX	
  Models	
  
!  12	
  different	
  GCMs	
  from	
  CMIP	
  5	
  (NorESM1-­‐M,	
  HadGEM2-­‐ES,	
  MPI-­‐ESM-­‐LR,	
  CNRM-­‐CM5,	
  EC-­‐EARTH,	
  IPSL-­‐
CM5A-­‐MR,	
  ACCESS1-­‐3,	
  CanESM2,	
  MIROC5,	
  GFDL-­‐ESM2M,	
  CISRO-­‐Mk3-­‐6-­‐0,	
  CCSM4)	
  

!  10	
  different	
  RCMs:	
  WRF	
  (different	
  configura?ons),	
  CCLM,	
  ALADIN,	
  REMO,	
  REGCM,	
  HIRHAM,	
  RACMO,	
  
ARPEGE,	
  RCA,	
  PROMES	
  

!  Coopera?on	
  with	
  Empirical	
  Sta?s?cal	
  Downscaling	
  (ESD)	
  

47 scenario simulations at high resolution (EUR-11, 12.5 km): 
5 planned, 7 running, 35 finished (23 simulations published) 



EURO-CORDEX 
!  Region: 

!  ~ 27° N – 72° N, ~22° W – 45° E 
www.euro-cordex.net 
 

!  Horizontal resolutions: 
!  EUR-11: 0.11° (12.5 km) 
!  EUR-44: 0.44° (50 km) 

!  Time periods: 
!  Evaluation run (ERA-Interim): 1989 – 2008 
!  Historical runs: 1951 – 2005 
!  Scenario runs: 2006 – 2100 

!  Forcing data: CMIP5 
!  Scenarios: 

!  RCP 4.5, RCP 8.5 (focus) 
!  RCP 2.6 (so far: few simulations) 



From GCM to 0.11° 

GCM 
~150 km 

EURO-CORDEX 0.44° 
50 km 

EURO-CORDEX 0.11° 
12.5 km 

Representation of orography, 
e.g., European Alps  



EURO-CORDEX joint efforts 
1) 	
  Evalua?on	
  of	
  hindcasts	
  
a) 	
  RCM	
  mul?-­‐model	
  ensemble	
  evalua?on	
  
b) 	
  Reference	
  datasets	
  

2)	
  Setup	
  and	
  analysis	
  of	
  projec?ons	
  
a) 	
  GCM-­‐RCM	
  matrix	
  
b) 	
  Analysis	
  of	
  projec?ons	
  

3)	
  Interface	
  to	
  users	
  
a) 	
  Guidelines	
  
b) 	
  Data	
  prepara?on	
  



Evaluation of hindcasts 
RCM multi-model ensemble evaluation 

EO
BS CORDEX EUR-44 

CORDEX EUR-11 

ENSEMBLES max 

ENSEMBLES min 

ENSEMBLES median 
ENSEMBLES p75 

ENSEMBLES p25 

“Standard” Evaluation [Kotlarski et al., 2014] 

Bias of 90th centile 
[Vautard et al., 2013] 

Added Value of High Resolution (EUR-11) 
Simulations [Prein et al. 2014] 

 
Precipitation Extremes (Q97.5) 



Evaluation of hindcasts 
Reference datasets 

Regional gridded evaluation 
data for temperature and 
precipitation (grid resolution 
higher than 12 km) 

Most of the data is available for 
scientific use 



Setup and analysis of projections 
GCM-RCM matrix 

1)  Avoid GCMs with very weak performance over Europe 

2)  Spread of CMIP5 simulations should be sampled 
adequately 

3)  Modeling groups decide independently on the choice of 
GCM 



Setup and analysis of projections 
GCM-RCM matrix 

GCM performance [UNICAN, ETHZ, UNIGRAZ, …] 

Spatial biases, annual cycles, upper air paramter evaluation, multi-parameter model 
performace indices,  …  

[Kotlarski, 2011] 

[Jury et al., 2013] 

[Brands et al., 2013] 



Setup and analysis of projections 
GCM-RCM matrix 

GCM selection [UNIGRAZ, ETHZ] 

Sampling for EUR-11 
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Temperature change [K] 

!  7 GCMs 
 
!  (MPI-ESM, CNRM-

CM5, and EC-
EARTH in 4 
realizations each) 

!  Temperature change 
range fully sampled 

!  Extremely wet GCMs 
missing 



Setup and analysis of projections 
Analysis of projections 

Precipitation Change 
First Analysis of EUR-11 
Climate Change Signals 
[Jacob et al., 2014] 

More studies in preparation 
!  Climate Types – Integrated Assessment [Belda et al.] 
!  Mediterranean cyclone simulation [Gaertner et al.] 
!  Snow Cover Analysis [S. Kotlarski et al.] [C. Teichmann et al.] 
!  ... 



Change	
  in	
  heavy	
  precipita?on	
  

!  Up to 15 % increase in large areas with isolated spots up to 25 % 
!  no decrease of heavy precipitation 

RCP4.5: Projected changes of heavy precipitation 2071–2100 vs. 1971–2000 

Jacob et al. (2014) 



Change	
  in	
  heavy	
  precipita?on	
  

!  Single model simulations of RCA4 and REMO show similar large areas of 
around 15 % increase as the ensemble analysis for RCP4.5 

RCP4.5: Projected changes of heavy precipitation 2071–2100 vs. 1971–2000 

Climate Service Center 2.0 Climate Service Center 2.0 



Summer	
  mean	
  precipita?on	
  change	
  

!  No strong trend for precipitation for RCP2.6 in all regions 
!  Clear decrease in precipitation in Southern regions for RCP4.5 and RCP8.5 

Precipitation climate change signal (vs. 1971-2000): 30-year running mean 

% 

% 

RCA4 
REMO r1 
REMO r2 

Climate Service Center 2.0 

From FP7 Eu-project IMPACT2C  



Summing up: 
 There is a clear need for research for climate services 

Refer climate knowledge to local scale 

Develop interfaces from generic large databases to 
individual applications 

  Information on robustness of climate data and associated 
uncertainties 

  Expert judgement on climate related information 

  Support for regional and local adapation processes 

  General concepts for climate service products evaluation 

EURO-CORDEX can act as platform/provider/facilitator/
initiator...... 

 



 
 

Towards a European Market on Climate Services! 

Let us start networking better and together 

•  define the roles of the involved communities (users, 
practitioners, science, services and more) 

 
•  create mutual understanding for each others needs: 

providers and users, GCM and RCM CC modelers ☺  

•  respect needs for spatial scales for information and time 
scales in research and practice 

•  define the linkages/interfaces/gaps 

•  develop products and close gaps through joint activities 
in the translation layers 

 


