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Realization of a compact incoherent Doppler lidar
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Abstract: In this study, utilization of the compact incoherent Doppler lidar at a low price for
measuring three-dimensional wind profile is discussed. It is the goal to contribute to various
environmental related matters such as the heat island of urban areas, improvement of the weather
forecast and the generating-efficiency evaluation of an aerogenerator. The proposed incoherent
Doppler lidar processes light signal using general-purpose optical- communication components.
Therefore, the lidar system is miniaturized. The system requirements for this lidar are examined
and it is shown that the wind profile within 2 km distance can be measured.
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Fig.1 Block diagram of the compact incoherent Doppler lidar using a FBG filter.

Telescope

25

Aerosol Model
20
o
T 15 -
= Model A
£
8
T 10
[%2]
5t Model B
0 . . . . .
0 250 500 750 1000 1250 1500
Altitude [km]
Fig.2 Aerosol model.
2 2 /
M 1A
s | odel 18 L Model B /
L 16 /
7 16 @ )
Eat E 14 //
2 Elevation angle § / Elevation angle
S 12 5 12 //
2 4 2 —10d
El " e B :
= // —30deg = / — 30deg
£ 08 / — 45deg g 08 / — 45deg
o o
< 06 — 60deg Y 06 / — 60deg
s v pd S /
I // T /
04 - o4 /s
0.2 = 02 //
0 - L L L 0 L L L L
500 1000 1500 2500 0 500 1000 1500 2000 2500
Range [km] Range [km]

Fig.3 Simulation results of horizontal wind error in various elevation angles.



