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Abstract: Three-dimensional meteorological elements with high temporal and spatial resolutions are required for
numerical weather prediction with high accuracy. However, current global wind profiling with a space-based passive
sensor observation does not meet the World Meteorological Organization user requirements. A space-based Doppler
wind lidar has potential for providing us three-dimensional global wind profiles. The purpose of the research is to
develop a new simulator for evaluating measurement performance of a future space-based direct-detection Doppler
wind lidar with a new approach that uses combination of Michelson interferometry and Fabry-Perot etalon. The paper
describes the overviews of the development of the simulator, and results of wind measurement performance.
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Figurel. (a)The frequency spectrum of Rayleigh-Brillouin scattering and Mie scattering. (b)The transmittance of
Michelson interferometer. (¢) The frequency spectrum of the atmospheric molecular channel. (d) Theoretical diagram
of Michelson interferometer and the double-edge measurement.
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Tablel. Satellite lidar system simulation

Attribution Value
Satellite Mean altitude (km) 320
Doppler Wind Lidar Nadir angle (°) 35
Horizontal resolution (km) 90
Vertical resolution (km) 1
Laser Transmitter Wavelength (nm) 355
Energy per pulse (mlJ) 80
Repetition rate (Hz) 50.5
Telescope Primary mirror diameter (m) 1.5
Fabry-Perot Etalon Etalon peak spacing (GHz) 5.21
Full width at half maximum of etalon (GHz) 1.56
Detection Unit Quantum efficiency 0.2
Optical efficiency 0.3
Unknown factor 0.2
Michelson Refractive index of glass 1.4765
Interferometry Refractive index of air 1.0003
Optical path difference (m) 0.0320
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Figure2. (a) Comparison of the sensitivity and altitude at two techniques of (blue) simple double-edge, and (red)
combination of double-edge and Michelson interferometer. (b) Comparison of error in wind velocity and altitude at

two techniques.
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Figure3. Comparison based on satellite wind observation system conditions in combination of double-edge and
Michelson interferometer techniques at three altitudes of (blue) 0, (red) 10, and (green) 30km: (a)Satellite Altitude
and error in wind velocity. (b)Energy per pulse and error in wind velocity. (c)Vertical resolution and error in wind
velocity. (d)Horizontal resolution and error in wind velocity.
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