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Study on grobal temperature measurement by a spaceborne lidar
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Abstract : We are planning to develop the spaceborne lidar for measuring grobal temperature
distributions. There are many methods to measure atmospheric temperature by ground-based lidars.
We chose the ultraviolet high spectral resolution lidar using atomic vapor filter for temperature
measurement from space. Simulation shows 1K accuracy from 1km to 30km altitude, and 2K
accuracy to 4 0km for ultraviolet space-based temperature profile with a 1km vertical resolution and a
300km horizontal resolution. For this purpose, we will develop atomic vapor blocking filters and a

compact tunable solid state ultraviolet laser.
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Cs vapor filter (388.865nm, L=5cm)
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Fig.1 Temperature dependence of the absorption spectra of an Cs vapor
filter.

78



Table 1D Cs&RR 7 « IV ERWZEARES 1 F—ICKBFHEN S DIREMERED I al—ar
INT A—F %, FigillERZRT . mELkmD 530kmE T, BERFIKUAN. &E40kmE TREMZE2K
NT. FEBESAFRE300km, B EE fFRELkmM T, global /il BE 53 7 ANHIE RIRE/R 2 & VD0 B,

Table 1. Parameters of a spaceborne temperature lidar

Pulse energy 0.3J
Rep. rate 100Hz
Wavelength 388.865nm
(Ti:sapphire Laser SHG)
Platform altitude 300km
Ground velocity Tkm/s
Telescope aperture 1.5m
ﬁOptical transmittance 3% (including blocking filter)

Quantum efficiency 30%(PMT)
A z(vertical resolution) 1000m
A x(horizontal resolution) 300km
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Fig.2 Simulated temperature error for a spaceborne lidar measurement,.
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