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Effects of Atmospheric Temperature on Rayleigh Scattering
Doppler Wind Lidar with the Double-Edge-Technique
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(Shanghai Key Laboratory of All Solid-State Laser and Applied Techniques, Shanghai Institute of Optics and

Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract The response functions of direct-detection Doppler wind lidar at different atmospheric temperatures are

simulated based on the principle of the Rayleigh Scattering Doppler wind lidar with the double-edge-technique. The

wind speed errors induced by temperature profile changes are analyzed. It is shown that atmospheric temperatures

have great impacts on the response functions, and at larger wind speed the temperature will produce greater wind

speed error. In order to obtain a reasonable wind speed accuracy. the accurate temperature distribution of atmosphere

is required. In this simulation, a formulation to estimate the wind speed errors at different temperatures and wind

speeds caused by temperature errors is obtained.
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Fig. 1 Schematic diagram of the double-edge-technique
based on Rayleigh scattering
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Fig. 2 Atmosphere temperatures profile of American
standard atmosphere
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Fig. 3 Atmosphere backscatter coefficients distribution
in the simulation
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Table 1 System parameters in the simulation

Accumulated pulses 1000
Maximum wind speed /(m/s) 100
Orbital height /km 400
System ) s
Zenith angle /(%) 35
parameters .
Diameter of telescope /m 1.5
Beam split ratio 0.5
Range gate resolution /km 0.5~2
o Wavelength /nm 355
Transmission
Pulse energy /m] 150
system .
Spectral width /MHz 50
FWHM /GHz 1.527
Parameters Spacing /GH - 1
Spacin, yHz 5.
of the DFP pacime ,
Free spectral range /GHz 10. 949
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Fig. 4 Response functions in different temperatures
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Fig. 5 Wind speed error caused by 1 K temperature
difference with wind speed at 240 K
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Fig. 6 Relationship between parameter a and temperature
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Fig. 7 Wind speed error profile at different atmospheric

temperature deviations
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