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Doppler lidar for both high and low altitude wind detection

SUN Dong-song, LI Ying-ying
(Anhui Institute of Optics & Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: High resolution wind observations are critical for improving the accuracy of numerical
weather prediction, atmospheric dynamics and processes and climate studies. Principle of direct detection
Doppler lidar based on dual Fabry-Perot etalon was introduced. The technique for measuring wind profile up
to 40 km height was proposed, where both Mie and Rayleigh backscattering signals were simultaneously
detected. The configuration of this Mie -Rayleigh Doppler wind lidar was described and the system
parameters such as work wavelength, telescope aperture, scanning zenith angle, etalon parameter were
analyzed. The effects of scanner uncertainty, the aerosol backscatter and atmospheric temperature on wind
accuracy of the wind lidar were evaluated. The total performances of the lidar system were analyzed to get
an accuracy of better than 6 m/s with 500 m range resolution and 30 min temporal resolution at 40 km
altitude, which can meet the requirements of concerned applications.
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Fig.1 Dual FP etalon for aerosol Doppler analysis
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Fig.2 Molecular scatter Doppler measurement
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Tab.1 Parameters for wind lidar

Item Parameter
Detect altitude 0.1~40 km
Velocity range 0~100 m/s

30 m@0.1~10 km

Resolution 100 m@10~20 km
500 m@20~40 km
Accuracy 3 m/s@10 km, 6 m/s@40 km

Scanning range 360°(horizon)x90°(vertical)
5 min/profile (@10 km)

Probe duration 30 min/profile (@40 km)
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Tab.2 Parameters for wind lidar system

Item Parameter
Transmitter Nd:YAG
Wavelength 355 nm 1 064 nm
' Energy 400 mJ 100 mJ
PRF ) 30 Hz
Pulse width ~10 ns ~7 ns
Divergence 0.5 mrad
Telescope Cassegrain
Diameter 45 cm
FOV 0.2 mrad
Efficiency >80%
Scan range 360°x90°
Receiver PMT Si:APD
Q.E. 20% 18%
LF. BW 0.2 nm 0.5 nm
FP FSR 12 GHz 3.5 GHz
FP FWHM 1.7 GHz 0.12 GHz
FP center gap 5.1 GHz 0.15 GHz
FP transmission >60%

S5k EnmRMES, HEL AR AKREER
MR, KKFHIBERMS TR R EEEHR
FEEER gA#E K O R(450) 6 = BT
PR, 2 BT FE R A Cassegrain 454 K BUST R IL R
B FHEANSENRT . RAEEFESRABBRIK
BN o BECHLIT A S BB SR B ATHEE , e R N
Tk, FARHTHEERME QXN &R T
RIS,


http://www.cqvip.com

P 000 http://www.cqvip.com]

%21 AR HRE AR YT 241
........................ : 5‘32Om/s B‘j‘,mlﬁjﬁ%ﬁd\? 12°,§’;J>—<L1‘Ej(:f*50m/s B‘j‘,
sl /[ ranamioruni] . X
/ '." Nr’ﬂ‘[ﬂ&ﬁlj\?6 [e]
,""Controlling 3.2 Eﬁ#jfﬁﬁ%%ﬂlﬁ]

ger

! Trigger |& Controlling
: Controlling

Scanner |}
controller |i

; Laser power |
i |supply
I |FP controller|:

ET4 —Data coll

Computer

B72EHMURABLETERGEER

Fig.7 Diagram of wind lidar system
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