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Introduction 

A small and robust wind profiler lidar has been co-developed by ONERA/DOTA and LEOSPHERE, using the strong know how of ONERA laboratory (Office National en Recherches Aérospatiales)  on wind measurements for 
aerospace and defense. This new remote sensor is very well suited for PBL monitoring and wind power purpose providing  consistent high-wind speed and range resolution throughout full range on a very discreet manner (no noise, 
no visible ray).
This innovative remote sensing technology may efficiency replace or be complementary of masts if we consider the need for higher range measurements. Furthermore, the lidar is a silent and compact system on the contrary of other 
remote sensors.
Measuring from the ground, or mounted at the top of a turbine mast, the new sensor will provide continuous very accurate wind profiles and wind shear information, from 45 m up to 500 meters. Turbulence can also been derived 
from these measurements.

Heterodyne lidar principle

Results

Range limitations (depends on atmospheric conditions)
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CONCLUSION

New development for discreet easy to deploy profiler has been shown. This steerable instrument may be of great use for wind power purposes, either for wind profiling on a site assessement objective, or to follow for the evolution of the wind 
speed and direction on a dedicated site at different points of the site as the system is easy to carry.
Measuring the evolution of the radial velocity up to 500m will also enable us to get for the turbulence spectra statistics. Then the link between the rapid evolution of the wind and the turbine and all mechanics aging will be better assessed.
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Pulsed heterodyne detection

� No calibration needed
� Constant height resolution along the line of 
sight (on the contrary of continuous wave lidar)
� Direct access to the wind speed 
� Photon noise limited detection  ( optimal 
detection).
� Sensitivity to the atmosphere variability  that 
affects the return signal  ( index turbulence, 
aberrations).

Radial velocity determined  by the pulsed heterodyne lidar
In January 06 (Range resolution 15m, 1s time accumulation, 
biaxial configuration).

CNR versus range  for a 10µJ laser pulse. This 
simulation has been obtained using a backscatter signal 
of 2.10-7 m-1sr-1 at 1540nm.

The heterodyne lidar principle relies on the measurement of the 
Doppler shift of the emitted laser radiation due to the motion of natural 
particles in the air (dust, water droplets from clouds and fog, pollution 
aerosols, Salt crystals, biomass burning aerosols…).

Range 45 – 500m 

Averaging time 1s

Wind speed accuracy 0.2 ms-1

Windspeed range -30 to 30ms-1

Vertical resolution 15 to 30m

The EOLID prototype on a wind farm.

WIND LIDAR

The electrical signal at the output of the lidar is sampled at 
250MHz, from 0 to 500m.

The pulse repetition rate is 10kHz. Then 2500 FFT are averaged to 
provide for a radial windspeed profile using Fourier Transform 
maxium likelihood estimator [2][3]. Using a rotating miror, several 
lines of sight are pointed and allow then to reconstruct for the
horizontal wind speed and direction.
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Radial velocity determined  by the pulsed heterodyne lidar  
on the 3th of July 2006 (Range resolution 15m, 1s time 
accumulation, range 45 -500m, coaxial configuration).


