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Wind velocity measurement technology by coherent Doppler lidar using 1.5-um laser
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Technology for visualizing wind is required for weather forecasting and aviation safety. A wind LIDAR
has been developed for measuring wind remotely as movement of aerosols and molecules in the atmo-
sphere by detecting laser scattering. Especially, the coherent Doppler LIDAR can detect wind with high
sensitivity regardless of day or night and it is put in operational service as a measuring instrument for air-
port weather to prevent aircraft accidents due to downbursts and wind shears, wind power generation effi-
ciency improvement and wind turbine damage prevention. This article describes the history and the types
of wind measurement lidar, and introduces the configuration and performance of the coherent Doppler

lidar system commercialized and under development by Mitsubishi Electric.
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Fig. 1 Measurement principle and configuration of a coherent Doppler LIDAR.
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Fig.2 Outlook of the compact and high-resolution coherent
Doppler LIDAR for wind power.
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Table 1  Specifications of the compact and high-resolution
coherent Doppler LIDAR for wind power.

Parameter Value Note

Range 40 to 250 m depens on aerosol
Resolution 20/25/30 m

Measuring -30 to 30 m/s

wind range

Measuring 5 line of singht (fixed) by optical switch
Direction

Direction North, South, East, West,

and Zenith

Output data | Wind velocity and
direction, SNR

Laser 1.55 um
wavelength

Laser output | 10 uJ X 16 kHz

Size WO05XH06XD0.6m
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Fig. 3 Outlook of the long-range coherent Doppler LIDAR.

Table 2 Specifications of the long-range coherent Doppler

LIDAR.
rameter Value Note
nge 34 km (max) depens on aeroso

solution 30/75/150 m

:asuring -38 to 38 m/s
nd range

:asuring Omnidirectional
rection

by scanning mirr

rection Azimuth 0 to 360 degree
Elevation -5 to 185 degree

itput data | LOS wind velocity, Wind
and SNR distribution

ser 1.55 um
velength

ser output | 3 mJ X 1 kHz
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Fig. 4 Outlook of the All-Fiber Doppler LIDAR system.

Table 3  Specifications of the All-Fiber Doppler LIDAR system.

Parameter Value Note

Range 3 km at 150m resolution depens on aerosol
Resolution 30/75/150 m

Measuring More than 30 m/s

wind speed

Measuring Omnidirectional by scanning mirror
Direction

Beam 180 degrees in Azimuth

scanning 90 degrees in Elevation

angle

Output data | Doppler velocity

Spectrum width

Signal to Noise Ratio
Vertical wind distribution
Horizontal wind distribution

Laser 1.5 mirco meter band

wavelength

Laser output | 10 pJ X 16 kHz

Size W02xH04XDO04m Optical Antenna

W0.6XH03XD0.6m Laser Transceiver &

Signal Processor
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Fig.5 Outlook of the Nacelle-mounted LIDAR.

Table 4  Specifications of the the Nacelle-mounted LIDAR.

Parameter Value Note

Range 40 - 400 m Longer range as
option

Resolution 20/30/45 m

Measuring -10 to 60 m/s

wind speed

Measuring 4 line of singht (fixed)

Direction

Output data | LOS, Real-time / 10 min
average wind direction,
velocity

Size W03 XH03XD0.5m

Optical Antenna
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Fig. 6 Schematic of 1.53-um coherent DIAL.
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Fig. 7 Comparison with DIAL and in-situ sensor H,O data.
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