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Finecasting: large-eddy simulation 
coupled to an NWP forecast

https://vimeo.com/242650218/d1877c2107
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Today’s 00UTC run (valid tomorrow)

https://vimeo.com/273849333/8877e8c7ab
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The history of the Dutch Atmospheric 
Large Eddy Simulation
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FIG. 2. Image samples of the Cabauw webcam (left), YOGA-HR (middle) and YOGA (right). Note the difference in domain size
(4.8km⇥4.8km⇥3.6km vs 25.6km⇥25.6km⇥13km) between YOGA-HR and YOGA.
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Technological progress enabled 
operational LES forecasting

The sub-grid stress is given by
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In finecasting mode, the LES is coupled to a large-scale weather model. That is to say: a number of additional terms are
applied to the resolved LES quantities. For momentum we have
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where superscript LS stands for large-scale and the geostrophic wind components ug =
�1
r f
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∂y and vg =
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∂ p
∂x account for

the large-scale pressure gradients.
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(a) ERA 5 100m wind speed (b) Nested LES run of 100m wind speed

Figure 1. Comparison of ERA5 100m wind speed over North-Western Europe (left) and turbine resolving LES run (right) on
a 27 km x 35 km domain centered around the Borssele offshore wind zone in front of the Dutch coast. The Borssele offshore
wind zone is indicated by a small triangle in the left picture.
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Local weather forecast

Operational finecasting

Large-scale weather 
forecast

Local terrain details

July 2016: first operational finecast
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Horizontal advection  
& diffusion

Using ECMWF: boundary conditions for 
the large eddy simulation

-Initial profiles
-Large scale pressure gradient
-Vertical profiles
-Surface parameters

~ 80 km

Radiative forcing
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Cabauw validation: yearly average wind 
profile
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LES predicts low level jets well
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Figure 6. Diurnal cycle of difference in wind direction PHI(lev)-PHI(200m) with lev = 200,140,80,40,20, and 10m.
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Wind sheer: diurnal cycle and height 
dependence
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IJmuiden (offshore) wind profiles
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Offshore wind profiles per seasonSeason profiles
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Figure 3: Mean forecasted wind profiles for summer and winter

Remco Verzijlbergh Energy Meteorology



WEATHER FINECASTING ™ 2018

A building resolving forecast for The 
Hague

Aerial photo Digital height map
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Building resolving forecast for The Hague

https://vimeo.com/264678124/02cf6755de



WEATHER FINECASTING ™ 2018

Small domain simulation demonstrates 
wind farms (and dispersion)

https://vimeo.com/244809226/49dae5986f
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WEATHER FINECASTING ™ 2018

Finecasting for offshore wind energy

Figure 2. Daily average wind speed field at 90m height from GRASP for 2016-05-18
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Figure 2. Daily average wind speed field at 90m height from GRASP for 2016-05-18
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ERA 5 Wind speed (m/s)
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Large domain wind farm forecast
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LES FORECAST SATELLITE IMAGE

Scaling up and growing up

ERA-INTERIM


