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Spatial - temporal resolution: grid -spacing most climate models 100 -150 km (next generation 25 
km) and decennia, weather models  about 3 km and hourly. Weather models solve processes that 
are parametrized in climate models (e.g. convection).  
 
Modelling the ocean : climate models are coupled models. KNMIôs climate model EC-Earth 
includes ECMWF weather model, dynamic ocean model, sea ice model and soil model (coupled 
every 1 -3 hours). Research version also other earth system models (ocean biochemistry, dynamic 
vegetation, atmospheric chemistry, carbon cycle components and dynamic ice sheets). If aspects of 
the above are included in weather models, than not calculated, but parametrized (e.g. how sea 
surface roughness changes with wind and how SST changes with season).  
 
Data assimilation : measurements play key part in weather models, but not in climate models  

Differences weather   
and climate models  
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Scenarioôs based on 
climate models  
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CMIP5 ( IPCC ):  
Å 30 global climate models (ensemble) simultaneously run with same green -house gas forcing  
Å Measurements only used for the initialization of models for 1850 (pre - industrial)  
Å Control - run: > 500 runs for 1850 to guarantee atmosphere and deep ocean are in balance  
Å All models then forced with the same (measured) greenhouse gas concentration until 2006  
Å All models forecast future for different greenhouse gas concentration scenarios  
 
Based  on IPCC: ñKNMI klimaatscenarioôs voor Nederlandò (2014, update 2021): 
 

KNMI14 
scenarios 

Reference 
1981-2010 

GL  
2036-2065 

GH 
2036-2065 

WL 
2036-2065 

WH 
2036-2065 

Average wind 
speed winter 

6.9 m/s -1.1 % +0.5 % -2.5 % +0.9 % 

Highest daily 
average wind 
speed winter 

15 m/s -3.0 % -1.4 % -3.0 % 0 % 

Number of 
winter days with 
wind direction 
between S and W   

49 -1.4 % +3.0 % -1.7 % + 4.5% 

KNMI14 
scenarios 

Reference 
1981-2010 

GL  
2071-2100 

GH 
2071-2100 

WL 
2071-2100 

WH 
2071-2100 

Average wind 
speed winter 

6.9 m/s -2.0 % +0.5% -2.5% +2.2% 

Highest daily 
average wind 
speed winter 

15 m/s -2.0% -0.9% -1.8% +2.0 % 

Number of 
winter days with 
wind direction 
between S and W   

49 -1.6% +6.5% -6.5% +4.0% 

 

 
Changes in wind speed 
small, but natural 
variability wind and 
storm climate large.  
 
In two (GH/WH) of the 
four climate scenarios 
winters with more 
westerly winds.  
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Forecasts based on 
weather models  

5 

Up to  4 weeks 
ahead : extended  
or inter -seasonal  
forecasts  (work  
in progress )  

Up to  minutes 
ahead : forecasts  
using  LES 
(100m; 10sec)  

Up to  48 hours  ahead : 
forecasts  using  
mesoscale  model e.g. 
Harmonie (2.5 km; 
hourly ) + ensembles  

Up to  72 ( some  
parameters 240) 
hours  ahead : 
forecasts  using  
global  model e.g. 
ECMWF (9 km; 6 
hourly ) + ensembles  

Seasonal  
forecasts : 
not  much  
skill  in 
Europe  

Match energy supply  
and  demand . Energy 
trade . 

Turning nacelle , 
pitching  blades  

Weather  windows  for  
maintenance and  
installation  work   

Weather  
windows  for  
maintenance and   
installation  work  

E.g. reliable  
forewarning  
cold  calm  
winters  
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