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Wind profiles

e Mesoscale models used for downscaling of wind
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Research question
Can WRF model the wind profile in the coastal zone?
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e Lower boundary: roughness / surface layer fluxes
e Transfer: PBL schemes and resolution =

e Upper boundary: forcing geostrophic wind
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The simulated mean wind profile for the easterly sector showed a
negative bias above the PBL (indicated with a horizontal line)
and a large underprediction around 300 m.

The simulated mean wind profile for westerly winds showed a
large under prediction around 200 m compared to observations.
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e Using WRF model version 3.4 (Skamarock et al., 2008).

e A setup of three domains covering Northern Europe, with
a horizontal grid size of 18, 6 and 2 km.

e Boundary conditions every six hours on a 1x1 deg. grid.

e Prognostic mode starting every day at 18:00 UTC with

For the westerly sector the flow is largely influenced by the
growth of an internal boundary layer after the smooth-to-rough
surface roughness transition (figure above). It is questionable

whether WRF can model the microscale features of the IBL, i.e.
dimensionless wind shear > 1 where hy < h < hy (Floors et al.,

2011)
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To determine the influence of stability on the wind profile,
easterly sector classified in 4 classes according to the observed

Obukhov length.
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was minor. Thus, in the setup used here the PBL scheme determined
the shape of the profile, the reanalysis data changed the magnitude
of wind speed higher up and the roughness and the internal boundary
layer largely affected the surface-layer fluxes and the wind speed near
the surface.

The observed behaviour of the surface-layer tluxes and wind profiles
suggests that the output from mesoscale models should be treated
with care near the coastline. The new wind lidar measurements
proved to be highly useful for evaluating the performance of the PBL

schemes.
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