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Development of simulator for space-based direct-detection Doppler wind lidar
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Abstract:  Wind is an important meteorological element as a comprehensive indicator of atmospheric motion. Current
wind observations vary widely in the number of observation points from region to region. This causes errors in
numerical weather prediction due to spatial inhomogeneity. Global 3D wind observation is important for weather
prediction (NWP) and various meteorological studies. ESA launched the first space-based DWL, Aeolus, for global
wind profile observations in August 2018. The Aeolus mission showed surpassing impacts on NWP and atmospheric
science, and it demonstrated importance of global wind profiling. The Aeolus mission ended operations on 30 April
2023 and reentered on 28 July 2023. ESA discuss the Aeolus follow-on mission (hereafter, Aeolus-2) for launching
it in the mid- 2030s. Japanese working group is continue to study feasibility of the space-based coherent Doppler
Wind Lidar. It is important to assess measurement performance of each sensor onboard a satellite before the launch.
In the paper, we describe the direct-detection Doppler wind lidar simulator developed at TMU and NIES.
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Table 1. Summary of direct-detection DWL 20 20 %
e
i
Wavelength (um) 0.355 €15 T1s| &,
Pulse energy (J) 80 2 N 2 :
[ [} !
PRF (HZ) 50.5 310 510
Telescope diameter (m) 1.5 E= / - (w/r
Total system efficiency 0.05 5[ : sl |
Satellite orbit (km) 400 // } f ‘
i ° 0 0 L
Azimuth angle (°) 20 0 10 20 30 40 0 10 20 30 40
. Nadir angle ( ) 35 LOS wind speed (m/s) LOS wind speed (m/s)
Horizontal resolution (km) <100 ) ) . ) )
Vertical resolution (km) FT. LST: 1 Figure 1 . Wind profiles estimated using (a) target
- - wind profile, and (b) simulator with the double-edge
technique.
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