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VORTEX 

Wind Resource

Modeling Wind Resource

Mesoscale Models

⍈ Parcour 

WInd Resource in the time domain

Microscale time series 

Real cases 

Future & Comments
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Which region should I focus effort on

Where I should install my met-mast

Where I should locate my project wind turbines?

Which is the interannual uncertainty for my site ?

How profitable will my windfarm be?

Which wind turbine technology should I choose ?
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Wind Resource Information Service

DATA Interface Mesoscale Model Technology 

Automatization Innovation TeamComputing Cluster

VORTEX 
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VORTEX 

Wind Resource Information Service

DATA Interface Mesoscale Model Technology 

Automatisation Innovation Computing Cluster
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Leading on-demand virtual wind resource service

Cloud computing using our own cluster 

Supervised by a very specialised & focused team

Barcelona, Brussels, Miami, Istanbul, Pune, Beijing

VORTEX interface.vortexfdc.com
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No software

No consultancy but working with consultants

No just colour maps but professional products

No measurements 

VORTEX 

Adopted as reference tool by the industry 
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Site specific 

Spatial and vertical gradients 

Interannual variability control 

Intermittent & turbulence 

Global  

Complexity of Wind Resource 
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Site specific 

Spatial and vertical gradients 

Interannual variability control 

Intermittent & turbulence 

Very Sensitive Wind2Energy Link   

Site suitability   

Uncertainty Penalties (P90/P50)   

Global  

Complexity of Wind Resource Complexity of Project Energy Yield 

Turbine Technology     

Energy Mix     
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Complexity of Wind Resource Complexity of Project Energy Yield 

2% wind speed error  5% AEP error

1 % AEP corresponds to 1 mEUR on a 100 MW wind farm
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Complexity of Wind Resource 

Wind is 
accelerated 
in  many 
ways

Don’t 
always 
blame 
terrain for 
flow 
complexity 

Treasure 
island 
paradigm

Resolution 
is a must
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MEXICO

THAILAND

Complexity of Wind Resource 
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Mesoscale Model is a Weather Model 
“a lot of equations  translated into a large code that runs in 
big computers and which is driven by  a  large amount  of 
observed  input data”

Mesoscale Model 

For wind industry applications, we just run 
the model in hindcast mode (back in time) 
to reproduce wind conditions over the last 
20 years so we  get the  wind climates
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Atmospheric Input: Reanalysis 

Retrospective time series of gridded data for a 
panoply of atmospheric, land and ocean 
variables 1979-NOW 
ERA5, MERRA2 & CFS 

Static Input: Terrain & Land Cover

GTOPO & SRTM
MODIS/USGS/GLobCover 

Mesoscale Model 
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Mesoscale Model 

l

-

Mesoscale Modeling is a powerful downscaling tool

❏ Anywhere, anytime
❏ Zooming up to windfarm scale

3km, 1km, 500m, 100m
❏ Any height across the wind 

turbine profile
❏ Time evolving information
❏ Turbulence and extremes
❏ Validated & verified
❏ Adopted by the industry
❏ Community effort
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Global & Country level Resource Mapping 

VORTEX MAP
India average wind speed at 100m ( 500m  resolution)
(bias corrected with over 80 Met Mast)

PERU Modeling Tiles ( 500 m resolution)
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Global & Country level Resource Mapping 
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Wind Measurement 

Modeling

Microscale Codes (WAsP, CFD)

On-site Wind Mast 

Tackling Wind Resource at Site level 
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Wind Measurement 

Modeling

Microscale Codes (WAsP, CFD)

On-site Wind Mast 

Vertical and Spatial Extrapolation

Tackling Wind Resource at Site level 
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Wind Measurement 

Modeling

Microscale Codes (WAsP, CFD)

On-site Wind Mast 

Remote Sensing Devices  (Lidars)

Tackling Wind Resource at Site level 
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Wind Measurement 

Modeling

Microscale Codes (WAsP, CFD)

On-site Wind Mast 

Global and Country-wide mapping
Virtual Time Series

High resolution Wind Conditions 
Microscale Wind Resource Grid 

Calibrated with Observations
Extremes and Turbulence
Environmental Conditions

Remote Sensing Device  (Lidars)

Mesoscale Modeling 

Tackling Wind Resource at Site level 
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Tackling Wind Resource at Site level 

VORTEX FARM
Wind Resource Grid at 
100m resolution, 80m 
above ground
Site located in East Africa

VORTEX SERIES
Hourly Time SERIES 
spanning over 1997-2016 
period for Wind Speed and 
Direction 
Site located in South 
America
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New frame: WRF-LES to enable high resolution time series  

Positive results :
★ Bias / Turbulence
★ Efficient (time) and feasible (cpu/storage/energy)

Work in progress:
★ Grey zone
★ Initialisation
★ Land Surface Model
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