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Abstract
Wind is an important meteorological element that moves the atmosphere on a large scale. The current wind

observation system has a large difference in the number of observation points among regions. This causes errors in
numerical weather prediction due to spatial non-uniformity. Therefore, satellite observations are very useful because
they can provide uniform data over a wide area. One of the observations that doesn’t meet the user observation
requirements set by the World Meteorological Organization is the observation of wind height distribution. It is
desirable to develop a satellite sensor that can observe the altitude distribution of wind over the entire globe. In this
study, we simulate a pseudo-satellite wind observation using a meteorological field in the summer of 2018 using a
lidar simulator onboard a satellite. The purpose is to develop a satellite sensor that can observe global wind height
distribution and to evaluate the wind observation performance.
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Table.1 Setting Parameters

Parameters Plan.1 (14 layers)  Plan.2 (25 layers)

Wavelength [pm] 2.05

Transmit pulse energy [J] 0.09
Pulse Repetition Frequency [Hz] 60
Pulse width [ns] 200

Nadir angle [°] -35.0
Azimuth angle along the satellite track [°] 90
Average time [s] 6.4
Heterodyne efficiency 0.4
Optical efficiency 0.25
Quantum efficiency 0.8

0.1~3km / 0.5km,
3~8km /1.0km, 0~12km / 0.5km,
8~12km / 2.0km

Retrieval layers
(altitude from ground surface / resolution)
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LOS wind speed estimated in Plan.1 (14 layers)
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Fig.1. LOS wind speed estimated in Plan.1 (14 layers)
LOS wind speed estimated in Plan.2 (25 layers) [m/s]
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Fig.2. LOS wind speed estimated in Plan.2 (25 layers)
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