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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. KNMI’s 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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CMIP5 (IPCC): 
• 30 global climate models (ensemble) simultaneously run with same green-house gas forcing  
• Measurements only used for the initialization of models for 1850 (pre-industrial) 
• Control-run: > 500 runs for 1850 to guarantee atmosphere and deep ocean are in balance  
• All models then forced with the same (measured) greenhouse gas concentration until 2006 
• All models forecast future for different greenhouse gas concentration scenarios 
 
Based on IPCC: “KNMI klimaatscenario’s voor Nederland” (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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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  

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj3_6OzuNHLAhUiQJoKHT8xBq8QjRwIBw&url=http://www.oogenlens.nl/?p%3D557&psig=AFQjCNFO_96aN14xDguOfdfjQmfL-GvBoQ&ust=1458638054405887
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjxiYD9r67WAhXPZ1AKHZWRA6sQjRwIBw&url=https://ijgolding.com/2016/01/26/the-customer-minute-the-simple-way-to-get-customer-on-to-your-agenda/&psig=AFQjCNEURweWkXe7AKk2DGWkYrQYj1ALBA&ust=1505811707410312
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj3mqqzsK7WAhVFYVAKHfuvAHwQjRwIBw&url=http://www.marcresearch.com/blogs/merrill/2015/05/13/quick-question-how-many-hours-a-week-do-you-work/&psig=AFQjCNGwN21nlRepnaqRtSyxIdgduQasuw&ust=1505811821158193
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwib-YOcsa7WAhXELVAKHQLZAysQjRwIBw&url=http://www.timigustafson.com/2007/this-is-your-chance-to-get-it-right/&psig=AFQjCNGIiPf2ZK6xhWFcjQlD1IRS5Cay3A&ust=1505812059120377
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj56J-0sq7WAhXCKlAKHWRFB7kQjRwIBw&url=http://karenburcham.com/print/seasons-branding.php&psig=AFQjCNEqNkE2qls944DN7PUvTO3BR-vIoQ&ust=1505812371318828
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjs2tf-sq7WAhWHJVAKHTeSDjYQjRwIBw&url=https://justusgirlsnaija.com/2017/08/04/august30series-for-your-husband/&psig=AFQjCNFkk0Y6jCfpEweYvrdPlcfR4UwhuQ&ust=1505812529238123


EUROS 11-10-2017 

Hindcasts based on 
weather models 

6 

Re-analysis = 3D global information on meteorological parameters consistent with laws 
of physics and a lot of measurements (e.g. ERA-Interim 5 million/12 hrs): 

Re-analysis Period Frequency Horizontal grid-
spacing 

Vertical grid-
spacing 

Remark 

 ERA-interim  1979-now 6 hourly 80 km 60 levels up to 
about 80 km 

 

 ERA5 1950-now 
(available 

 2010-2016)

hourly 
 

31 km 
 

137 levels up to 
 about 80 km

+ 3 hourly 
uncertainty 
info (grid 62 
km) + extra 
parameters 
including 
100 m wind 

MERRA-2 1980-now 6 hourly 50 km 72 levels up to 
about 80 km 

 

NCEP/NCAR 1948-now 6 hourly 209 km 28 levels  

…      
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KNMI Noordzee Wind (KNW) 
Atlas: based on ERA-Interim 
downscaled with Harmonie 
Cy37 (wind climatology on a 
2.5x2.5 km grid up to 200m) 
http://projects.knmi.nl/knw/  

Dutch Offshore Wind Atlas DOWA (ECN/Whiffle/KNMI) 

• New models (ERA5/Harmonie Cy40) to produce 10 year 
climatology (2008-2017) up to 600 m heights 

• New method (harmonie + data-assimilation with satellite 
and aircraft measurements) to improve correlation at 
smaller time-scales (e.g. diurnal cycle) 

• New output parameters that enable LES-downscaling 
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Wind Atlas based on 
hindcasts 

Use KNW-atlas e.g: 

1. For wind resource assessment: 
reference wind speed in Measure 
Correlate Predict method (MCP) 

2. To calculate production capacity 

3. To estimate wake effects 

4. To assess Inter Annual Variability 

5. To derive wind gust climatology 

 

IAV 3.5-4% 

IAV 4-4.5% 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj3_6OzuNHLAhUiQJoKHT8xBq8QjRwIBw&url=http://www.oogenlens.nl/?p%3D557&psig=AFQjCNFO_96aN14xDguOfdfjQmfL-GvBoQ&ust=1458638054405887
http://projects.knmi.nl/knw/Plots/G010y100_domain_1979-2013.png


EUROS 11-10-2017 9 

Thank you. Questions? 


