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Outline  

Å Climate projections in FMI 
Å Finnish high resolution dataset derived from CMIP5  

 
Å Sectoral applications 

Å Forestry: forest management and risks 
Å Agriculture: crops 
Å Energy: extremes 
Å Sea and safety: sea level rise ς global ς regional 
Å Transportation: roads, railways, airports, harbours, cities 
Å Infrastructure: power lines, buildings 
Å Regional examples: Baltic Sea extremes and variation 
Å Socio-economic scenarios of Arctic development 

 
Å Dissemination tools Ҧ /ƭƛƳŀǘŜDǳƛŘŜΦŦƛΣ SmartClim (coming) 
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Bias correction: using ERA-Interim & E-OBS data, different methods, e.g. DBS method, delta change  

Millennium simulations of the past climate 
Å MPI-ESM model with ECHAM5 
Å Spatial resolution: T31/L19 
Å 4824 years of a simulated past climate  
Å Temporal resolution: 6 hours 
Å FMI application: 800 AD to 2005 AD 

Global Climate Models - CMIP3, CMIP5 
Å 35 models 
Å Historical and scenario simulations 
Å RCP2.6,RCP4.5,RCP6.0 & RCP8.5  
Å Monthly and daily data  
Å 8 variables 
Å Spatial resolution: 2.5°x2.5° 

Climate projections used in FMI  

Regional Climate Models 
PRUDENCE, ENSEMBLE, CORDEX 
Å EUR-domain 
Å 21 RCM-GCM pairs  
Å A1B emission scenario 
Å 9 variables 
Å Spatial resolution: 0.22°x0.22° 
Å EUR-domain 
Å 13 RCM-GCM pairs 
Å 5 variables 
Å RCP4.5 & RCP8.5 
Å Spatial resolution: 0.44°x0.44° 
Å Several pressure levels 

Finnish high resolution data-set derived from CMIP5 models 
Å 6 CMIP5 models 
Å RCP4.5 & RCP8.5  
Å Temporal coverage: 1980ς2099 
Å 7 variables 
Å Spatial resolution: 0.1°x0.2° 
Å Bias correction/downscaling procedure using quantile mapping  

Changes in yearly consecutive dry 
days index (CDD) in CMIP5 models,  
1981-2010Ҧнлтм-2100 



In addition: Scenario uncertainty, due to uncertainty  
of future emissions of GHGs and other forcing agents 

Main categories of uncertainty for the 

assessment of future climate change  

Standard deviation in simulated increases in the 
growing season temperature sum  

at an example grid point in central Finland  

Model uncertainty  
associated with climate models 

Internal variability and  
initial condition uncertainty 

Note: Model spread is only a crude  
measure of model uncertainty  
(a limited number of models; model quality 
and independence ignored)  
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Figure source: K. Ruosteenoja 

Total standard deviation 

Dissimilarities across the parallel runs 
Inter-model differences  

22 global climate models, bias-corrected, 
RCP8.5 
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Forestry 
Storm damage 
Snow load damage 
Forest fire danger 
Growing season 

Energy and infrastructure 
Heating and cooling demand 
Extreme weather ҭ ŜƴŜǊƎȅ ǇǊƻŘǳŎǘƛƻƴ 
Extreme weather ҭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǎŀŦŜǘȅ 
{Ŝŀ ƭŜǾŜƭ ǊƛǎŜ ҭ infrastructure safety 

Transportation 
Extreme weather ҭ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ 
Baltic sea ice conditions  

Climate projections 

Socio-economic  
applications 

Risk assessment 
Adaptation measures 
Cost and benefit assessment 

Blizzard days (2041-2070)-(1971-2000)  

Hydrology 
Input for hydrological scenarios: 
- hydropower production 
- flood prevention and construction 

Decision support tools 

Multi -sectoral  assessments  
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Applications to forestry  

Future changes in forest fire danger  

Modelled forest-fire danger in Finland in 
1981ς2010 and 2070ς2099 
Å using high resolution dataset derived from 

CMIP5 (SA-ADAPT) 

Source: K. Ruosteenoja 

Changes in temperature (°C) and precipitation (%) 
Å from 1971-2000 to 2070-2099, RCP8.5, multi-

model means (28 GCMs)  

Source: I. Lehtonen 


