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Abstract

In order to assist local authorities and wind energy developers, the French Environment and Energy Management Agency, ADEME, has sponsored an updated assessment
of the wind resource in France.

Meteolien, a technical SME specialized in wind resource and wind energy production assessment, has joined with Méteo-France, the French national meteorological service
and Magellium, a GIS company, to address this challenge.

The improvement of Mesoscale modelling in resolution and also in the representation of physical phenomena such as convection provides a valuable tool to generate long
term wind data series at a kilometric resolution. Data assimilation all along the simulation increases its consistency with wind observations.

Combining both approaches of Mesoscale modelling and CFD modelling over complex topography areas leads to reliable production assessment for wind power plants.

Objectives

The main objectives are: * To produce an up-to-date wind atlas for France, French West Indies and New-Caledonia
combining best properties of Mesoscale and CFD models
* To provide end-users information about the uncertainty of the assessed parameters
* To allow new sourcing data acquisition way for power plant long term and short term production assessments
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Reduction of the uncertainties by the CFD500 downscaling

At the level of each 500m x 500m mesh appear 3 sources of

- Uncertainties related to the CFD model itself (that is calculated directly

as output of the model),

- Under-mesh uncertainties (including topographical and roughness

evolution within a mesh) and,

- Data sources uncertainties.

The uncertainties are reduced if compared to the same zone with
AROME, by multiplying the number of reference points in forcing the

t00m Crosoa e . downscaling model (large number law), and by choosing these

reference points where the AROME'’s uncertainties are the lowest.

Verification of AROME simulated time-series

Wind Speed — Simulated time-series vs observations at 10m height — 2000 - 2009

Stations where RMSE
remains high are
mainly located in

mountainous areas.

RMSE is reduced, on
average, by 0.5 m/s
from ERA-Interim to
AROME.

Bias is also reduced
and close to zero.

RMSE for ERA-Interim time-series RMSE for AROME time-series
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wind speed observations at 10m height. measurement and P50/P90 production assessments, that may also induce uses in the frame of short term
production forecasts.

Conclusions

AROME Mesoscale model provides a first assessment of wind resource over 15 years at 2.5km resolution. To improve reliablility, the long-term simulation over the first 10 years includes a 6h surface
analysis-cycle and the last five years Is taken from operational runs with surface and atmosphere data assimilation.

CFD500 complementary downscaling allows a better representation of complex topography where outputs uncertainties of AROME model, as determined by a Bayesian method, are too high. So that,
taking as inputs the CFD500 outputs (themselves driven by AROME ones), the method offers the opportunity to deliver complete P50/P90 wind power plant production assessments in these areas.

This kind of complementary approach, used here in a long-term simulation, can also be applied directly to short term wind power plant production forecast.
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