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RCA4 EURO-CORDEX projections 

RCA4 on the Euro-CORDEX domain at 0.44° (~50 km) and 0.11° (~12.5 km) 
horizontal resolution. ERA-Interim and GCM driven simulations 

RCA4 nested in  
(GCM name) 

TCR 
(°C) 

RCP2.6 RCP4.5 RCP8.5 

CanESM2 2.4 X X 
CNRM-CM5 2.1 X X X X 
CSIRO-MK2 2.0 X X 
EC-EARTH 1.3 X X X X X X 
GFDL-ESM2M 2.5 X X 
HadGEM2-ES 2.0 X X X X X 
IPSL-CM5A-MR 1.5 X X X X 
MIROC5 2.0 X X X 
MPI-ESM-LR 1.4 X X X X X 
NorESM1-M 2.4 X X X 

5 (1) 10 (5) 10 (5) 



Setting up a production chain 

Lateral boundary conditions 

Model run Publishing 

Post-processing / quality checking 

Strandberg et al., 2014 



Example of future changes 

Change in precipitation versus temperature for all land points in Europe 

Annual mean 
change compared to 

1961-1990 for: 
 

2011-2040 

2041-2070 

2071-2100 

* RCP4.5 

RCP8.5 ● 



Societal needs: How to adapt to a 
changing climate? 



 
 
Throughout the lifetime of 
the Commission, SMHI 
provided extensive 
support to its Secretariat 
and the sectoral expert 
working groups: 
stakeholder dialogues, 
basic information on 
climate and climate 
scenarios, tailored climate 
indices and other 
information. 

SMHI	
  and	
  the	
  Swedish	
  
Geotechnical	
  Ins3tute	
  (SGI)	
  
started	
  a	
  close	
  collabora3on	
  
in	
  the	
  autumn	
  2008.	
  From	
  
September	
  to	
  December	
  each	
  
County	
  Administra;ve	
  Board	
  
was	
  visited	
  to	
  discuss	
  needs	
  of	
  
climate	
  and	
  geotechnical	
  
informa;on	
  for	
  planning	
  for	
  
consequences	
  due	
  to	
  changes	
  
in	
  climate.	
  

SMHI and SGI organised Annual meetings 
on climate change with the County 
Administrative Boards from 2009 – 2012. An 
important topic was to discuss and reflect 
upon user needs. 

A climate information 
reference group was 
set up by SMHI, with 
members from the 
County Administrative 
Boards. 

2016 

The Commission on 
Climate and 
Vulnerability appointed  
by the Swedish 
Government, 2005-2007 

Report 2007: Sweden 
facing climate 
change – Threats and 
Opportunities 

An Integrated 
Climate and Energy 
Policy  
(Govt. Bill 
2008/09:162) 

The Government 
establishes  Swedish 
National Know-ledge 
Centre for Climate 
Change Adaptation, to be 
coordinated by SMHI, 
2012-2015  

SMHI was tasked by the 
Government to provide 
support and information 
services on climate to 
municipalities and 
counties, 2010-2012 

The County 
Administrative 
Boards were tasked 
by the Government  
to coordinate 
regional climate 
adaptation 

With the Knowledge centre for 
adaptation in place, dialogues 
with users has increased 
conside-rably, and has 
developed into  an integrated 
way of working within SMHI 

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

The SWECLIM 
research programme 
ends. 
Rossby Centre 
integrated as a unit 
under the SMHI 
Research Department 

The Swedish National Knowledge 
Centre for Climate Change 
Adaptation at SMHI was made 
permanent  by the Government as of 
2016 

In 2015 SMHI was 
tasked by the Govern-
ment to carry out  
regional climate 
assessments for each 
of the 21 counties 

•  Ongoing dialogue with the 

governement and stakeholders 

for more than a decade 

•  Resulting in the establishment 

of a web based climate service 

for Sweden 

Development of stakeholder dialogue 

”Externally driven” 

”SMHI driven” 
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Changes in Sweden (www.smhi.se) 



17/05/16 

Changes in Sweden (www.smhi.se) 



Parameter	
   Climate indices	
   Description	
  
Temperature	
   Mean, min and max T	
   Seasonal means based on daily 

averages from 3-hourly data	
  
Vegetation 
period	
  

Length, Start day and End 
day	
  

N. of days in a year with daily mean T > 
5°C. Starting the first period with at least 
4 consecutive days.	
  

Zerocrossings	
   Number of days	
   N. of days when T is both < and > 0˚C. 
Time step-wise information.	
  

Spring frost	
   Last day in spring with frost	
   The last day when in spring when T < 0˚C 
during some part of the day.	
  

Precipitation	
   Monthly sum, max. daily 
amount 	
  

Daily precip. accumulated over all time 
steps in the 24-hour period.	
  

Heavy precip.	
   N. of days with heavy 
precipitation	
  

N. of days with > 10 mm. 	
  

Wet period	
   Yearly max. weekly amount	
   Max. of consecutive 7-day running sum.	
  

Dry period	
   Longest dry period in a year	
   Longest period with less than 1 mm /day 
in any day.	
  

Wind speed	
   Maximum yearly gust wind 
speed	
  

Strongest wind in a year, based on 30-
minutes data from the model.	
  

Indices 
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Changes in Sweden (www.smhi.se) 
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Changes in Sweden (www.smhi.se) 
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Linking to the observed climate 

Changes in Sweden (www.smhi.se) 
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v 

Information about main direction and uncertainty 

Changes in Sweden (www.smhi.se) 



Guidelines for Use of Climate Scenarios 

•  What is ”climate scenarios”? 

•  Which climate scenarios exist? 

•  How can climate scenarios be used? 

•  Impact studies as support 

•  Climate change adaptation – to start  

 



Format of the dialogue  

§  Working groups 

§  Regular meetings with the 

County administrative boards 

§  Seminars and reports 

§  Surveys 

§  Climate scenarios at smhi.se 

often used as ”basic material” 

for talks and in contact with 

stakeholders and media 



0

2000

4000

6000

8000

10000

12000

14000

16000

O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M

Impact / visibility 

2013 2014 2015 2016 

E
xc

lu
si

ve
 p

ag
e 

vi
ew

s 



Is the CC signal robust? (ex. DJF T2m) 

Control 
(ensemble 

mean) 

Change 
(ensemble 

mean) 

Spread 
(one std. 

dev.) 

Robustness 
(no. of sims. 
agreeing on 

increase) 



Are the results representative? 

X  CMIP5 GCMs 
 
X X  CMIP5 GCMs  

 downscaled by 
 RCA4 

 
■ ■  RCA4 
 
∆ ∆  Other RCMs 

RCA4 RCA4-GCM 
CMIP5 

TCR range 1.3-2.5°C (CMIP5 GCMs downscaled by RCA4), 1.0-2.5°C as put forward in AR5 



Conclusions 

§  Iterative approach in forming a climate service involving end 

users has been succesful 

§  Results from the RCA4 ensemble can be used to address 

questions on future climate change and some of its impacts in 

Sweden 

§  The underlying GCM ensemble is a good representation of 

the wider CMIP5 ensemble 

§  Can not be ruled out that other GCM-RCM combinations 

may show different results 



http://www.smhi.se/en/climate/climate-scenarios 

Thanks for your 
attention! 

Kjellström, E., Bärring, L., Nikulin, G., Nilsson, 
C., Persson, G. and Strandberg, G. 2016. 
Production and use of regional climate model 
projections – a Swedish perspective on 
building climate services.  
 
Submitted to Climate Services 

See also Poster PA-058 with results from 
Africa, S America and S Asia 


