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1- Context for Remote Sensor Devices (RSD) in wind industry

Wind turbines 
taller and larger

 Need RSD as Lidar 
precise enough to be 
compared to standard 
anemometers

 Lidar could replace 
anemometers in the 
IEC standard 

Strong wind 
inhomogeneity in 

areas of complex flow

 Benefits of Lidar over 
masts reinforced in 
complex terrain: 
mobility and low cost

 Lidar reconstruction 
technique applies only 
for simple or moderate 
complex flow

Numerical 
methodology for 

lidar



Meteodyn LIDAR CFD correction

Assumption on Lidar data treatment = 
flow over the measurement cone is 
homogeneous

 False when the flow is non-uniform: 
complex terrain

 Meteodyn correction factor based on 
CFD results (inflow angle, deviation, 
speed up factors)

 Correction available for Windcube
(Vaisala), Zx lidars and Molas lidars 
(Scientific Collaborations with lidar 
providers !!)
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2- Meteodyn Lidar correction process

CFD computations 
in 36 sectors

Correction factor 
computation

Site creation including
lidar element

Correction applied to 
measurements (time 
series of mean speed)

Correction factor
exported in .zcr
format

Thermal stability can be
included to improve simulation
accuracy.

For complex terrain, special
attention is recommended for
convergence and CFD configuration.



CFD configuration in complex terrain

 Special refinement of the 
horizontal mesh around the 
Lidar: 8m instead of 25m

 Standard minimal vertical 
resolution of 4m

 36 simulations of 10 deg sectors

 Accurate CFD: thermal stability + 
forest calibration !!



3- Validation campaigns with Meteodyn WT

Windcube from Vaisala ZX300 from ZX MOLAS B300 from MOVELASER



3- Validation campaign on Windcube lidar

Lidar CFD correction validation 
campaign carried out in collaboration 
with CASA DOS VENTOS in 2025

CASA DOS VENTOS is a leader in wind 
energy in Brazil:
+60 GW of projects developed or in 

development
 Welcomed TotalEnergies as a 

minority stakeholder, marking the 
largest deal within Brazil's renewable 
energy sector
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Validation campaign on Windcube lidar

• Validation performed on 15 lidar sites 
in Brazil based on Windcube lidar 
(Vaisala)

• From simple terrain to very complex 
terrain

• Global mean abs. error reduced from 
2.9% to 0.8 % using Meteodyn WT 
lidar correction
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Meteodyn CFD 
correction



Validation campaign on ZX lidar: simple to complex terrains

Computations of 8 sites : from the simplest to the highest complexity
Orography Roughness
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Sanquer, S. and Woodward, A., 'Post-conversion of Lidar Data on Complex 
Terrains', WindEurope Summit, 2016



Validation: simple to complex terrains

Linear regression factor ULidar vs 
UMast

Sanquer, S. and Woodward, A., 'Post-conversion of Lidar Data on Complex 
Terrains', WindEurope Summit, 2016



Lidar correction characteristics with MOLAS lidar 

• Doppler LiDAR Molas B300 from 
MoveLaser

• Installed on the ridge of a hill
• Close to a met mast
• Corrected LiDAR wind speed data 

compared with the met mast wind 
speed data as reference.

12Li, R. et al, CFD-based LiDAR flow curvature correction in complex terrain, 
WindEurope Technology Workshop, Brussels, June 2022.



Influence of wind direction and height



Lidar correction : Before/After



Lidar positioning optimization proposed as a Service



Takeaways

Strong improvement of Lidar wind speed measurement
errors corrected by the lidar CFD correction technique Strong improvements

Validation campaigns for Windcube (global error reduced from 
2.9% to 0.8% on 15 sites), Zx lidars and Molas lidars. Max Error ~2%

Lidar correction: a complementary solution to improve
the Lidar performance, available as service & in Meteodyn WT

Complementary 
solution

Importance of correcting Lidar data in complex terrainsComplex terrain

Lidar positioning optimization to design
measurement campaigns

Campaign 
optimization



Thank you!

www.meteodyn.com
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