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Abstract

Il n order to assist | ocal aut hhoriti es and wind energy devel ohpaesrpso,n stolree dF raenn aulp dEan v
of the wind resource I n France.

Met eol i en, a technical SME speci al./

zed I n wind resour cker amadd,wethldehenat gpynplt odatt
and Magelli um, a GI'S company, to addre

ss this challenge.

The 1 mprovement of Mesoscale modelling 1 n resolution and ®lrwioden d hwalrepblees etnd @
term wind data seri es at a kKilometric resolution. Dat al mbsiemiviadatiiomrs . al | al ong t

Combi ning both approaches of Mesoscale modell i ng and CFD modsékessmgnbobveor compdeg

Objectives

The main obj e cAtTppradyce anupeto-date wind atlas for France, French West Indies and New-Caledonia
combining best properties of Mesoscale and CFD models
A To provide end-users information about the uncertainty of the assessed parameters
A To allow new sourcing data acquisition way for power plant long term and short term production assessments

Methods

CFD500 downscaling method

This method allows to go from a grid of 2,5kmx2,5km to a grid of
500mx500m. The two models are coupled dynamically.
On each zone of 100km x 100km, several points of references are
chosen in the AROME data set, following the high similarity of the two
models physical environments.
CFD model is then forced on this points and run over 8 heights (20m to
160m).
The CFD model takes the AROME data sets as inputs for downscaling,
Integrating detailed terrain numerical models and wind turbines

CFD500 characteristics in the same way as it would be done In the traditional long
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AROME dynamical downscalli

The French numerical weather prediction model, AROME,
IS used to generate wind time series .

A 2.5 km horizontal resolution
A 60 vertical levels

A at a hourly time-step

A for 15 years, 2000 - 2014

Output time-series = 10 years long-term simulation + 5 years oper runs
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. Reduction of the uncertainties by the CFD500 downscaling

N At t he | eyvy@d XM mash @Bppeaeaces of
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-Und-eaesh uncertainties (I ncluding t
evolution within a mesh) and,
-Data sources uncertainties.

Verification of AROME simulated time-series
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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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