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Development of simulator for future space-based direct-detection Doppler wind lidar
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Abstract: Meteorological data with high temporal and spatial resolutions and wide three-dimensional distributions 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. The paper describes the overviews of the development of the simulator and optimization of the
optical receiver performance.
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Figurel. Theoretical diagram of the double-edge measurement of frequency shifts of the Rayleigh-Brillouin
scattering spectrum with two filters at frequencies v; and v;.
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(b) Full width at half maximum and sensitivity at the three altitudes.
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Figure 2. (a) Etalon peak spacing and sensitivity at three altitudes of (blue) 0, (red) 10, and (green) 30km.
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Figure 3. Error in wind velocity and altitude

Tablel. Satellite lidar system simulation

Attribution Flesia and Korb (1999) Tanoue et.al (2022)
Satellite Altitude (km) 400
Wavelength (nm) 355
Pulse energy (J) 1
Telescope diameter (m) 1.5
Spatial resolution (km x km) 200%200
Vertical resolution (km) 1
Shots averaged 72
Repetition rate (Hz) 20
Nadir angle (°) 35
Quantum efficiency 0.25
Optical efficiency 0.46
Air gap of etalon (mm) 12.5
Free spectral range (GHz) 12

Etalon Peak Spacing (GHz)

5.21 7.48

Full width at half maximum of Etalon (GHz)

1.70 1.37
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