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1. Introduction 

The spread of LiDAR use in wind energy allows new developments and practices for accurate wind speed 

measurement. 

Within the frame of a post construction acoustic campaign for a wind farm located in France and in the 

initiative of CSO Energy (operator of the tested wind farm), a measurement protocol and an operating 

process has been set up together with DEWI France and GAMBA Acoustique using a LIDAR (provided and 

monitored by DEWI France) and acoustic equipment (provided and monitored by GAMBA Acoustique). 

The main objective was to measure for the purpose of the post-construction acoustic campaign the wind 

speed and the wind direction at hub height by the mean of a LiDAR with the highest accuracy instead of 

using a mast or the nacelle anemometry in order to significantly reduce the uncertainties of the 

measured values. 

The secondary objective was to operate the turbines with the aim to keep the turbine stops and the 

energy losses during the campaign as low as possible - just fulfilling the acoustic measurement 

requirements in terms of the minimum number of measuring points per wind speed bin and direction 

during day and night times. 

The third purpose was to use the LiDAR measurement to verify the performance of the wind turbines 

installed at the site. 

2. Approach 

The tested wind farm is located in France. A ground-based Leosphere Wind Cube V2 LiDAR has been 

installed and monitored by DEWI France at the wind farm site during 1.5 months. In parallel a noise 

measurement campaign according to French standards has been conducted by GAMBA Acoustique. 

The LiDAR measurement at hub height is used together with sonometer data for the acoustic campaign 

as well as together with the 10-min SCADA data of the turbines for the performance analysis. 

The measured data also enable a dynamic management approach of the acoustic study by providing an 

accurate view of the already measured wind speed bins. 

 



 

3. Main body of abstract 

1) General 

Post-construction acoustic campaigns are mainly realized based on wind speed/direction measurements 

at lower heights than hub heights or based on nacelle sensors  

One often-used method is to measure the wind speed at 10 m using a short telescopic mast. The wind 

speed/direction at hub height is then gained using formula with background roughness values or wind 

profile coefficients.  

Wind speed/direction provided by nacelle sensors are disturbed by the rotor positioned upstream. 

These procedures could lead to high uncertainty in wind speed/direction and misrepresent the acoustic 

study results. The use of a LiDAR to measure directly at hub height is reducing this uncertainty and is 

easier and cheaper to implement than a mast measuring at hub height. 

In addition, if the LiDAR device is placed in regards to one wind turbine according the recommendations 

of IEC 61400-12-1 for power curve verification, the measurement can be used to get an assessment of 

the turbine’s power curve and noise performance. The high accurate data provided by a LiDAR can also 

be used to analyze the performance and settings of the turbine(s) like nacelle(s) orientation or 

anemometry measurement. 

2) Experimentation 

In the frame of this project, following data have been analyzed: 

 Wind speed and wind direction data measured by the LiDAR, 

 Noise data measurement at housing (microphone) for the whole required period (depending on 

wind conditions), 

 10-min SCADA data at the turbines (Active power, nacelle anemometer wind speed, wind 

direction, external air temperature at hub height), 

 Professional weather forecasts at wind farm location 

This analysis allows to: 

 Correlate accurate wind speed and direction data at hub height with noise data, 

 Optimize the acoustic measurement campaign and substantially reduce the production losses by 

a 24/7 survey of the measurements and a start and stop implementation by the wind farm 

operator, 

 Accurately assess the acoustic impact of the wind farm, 

 Perform an assessment of the performance of the wind turbines (Power curve, energetic losses, 

comparison with wind speed from nacelle anemometry). 

 



4. Conclusion 

The use of a LiDAR during acoustical measurement campaigns in France is of interest regarding the 

accuracy of the wind speed and direction measurements of such device. 

The reduction of the uncertainty in wind speed leads to a reduction of the uncertainty on the acoustic 

study. Therefore the project risk is reduced compared to the use of a short mast on site. 

As a more accurate acoustic control is obtained, unnecessary energy losses during the campaign and the 

operation of the wind farm management and complaints from neighbors are avoided. 

Following the overall protocol and the 24/7 operation, the rental of equipment is also kept to the 

minimum. 

Finally, a LiDAR measurement during the post-construction phase allows the analysis of the wind 

turbines performance with a wind speed/direction source of higher accuracy than the nacelle 

anemometry.  

The use of a nacelle-mounted LiDAR is also interesting for the same purposes as it could additionally 

allow the verification of the yaw alignment for the turbine where the device is installed on. 

5. Learning objectives 

Accurate wind speed/direction measurement during post-construction acoustical campaign reduces the 

wind speed/direction uncertainty and the project risk in regards to acoustic. 

A LiDAR measurement during the post-construction acoustical campaign together with a professional 

weather forecasting tool and an efficient coordination can significantly reduce the associated production 

losses. 

A LiDAR measurement during the post-construction acoustical campaign can be used to analyze the 

performance of the turbines. 


