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Abstract A simulated analysis of cirrus cloud and sodium layer observations using a
space lidar is presented. Scale parameter definded as "laser energy x number of shots
[mJ-pulse]” was introduced to estimate the feasibility of the space lidar. In the gener-
al, the value of the scale parameter was of the order of 10% in the cirrus cloud obser-
vation and was of the order of 10° in the sodium layer observation to obtain a signal to
noise ratio of over 10. However, there were large differences of the value depending on

their observation conditions.
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Table 1. Specification of the space lidar used for the simulation of cloud observation

Transmitter
Laser Wavelength

532nm (Nd:YAG SH)

Pulse Energy Variable
Receiver

Telescope Diameter 1.0m

Field-of-View 0.1mrad

Optical Bandwidth

System Optical Efficiency

1.0nm (Night Time), 0.1nm {(Day Time)
30% (Night Time), 15% (Day Time)

PMT Quantum Efficiency 20%
Condition
Target Cirrus
Background Noise 1.842%/n?/nn
Number of Shots Variable
Hight Resolution 150m
Flight Model Spaceshuttle Space-station Satellite
Altitude 300km 460km 800km
Velocity T7.7kn/s 7.6km/s T.5km/s
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Fig.1 Simulation results of multi-layer cirrus cloud observation using the satellite-

borne lidar, altitude region where the signal to noise ratio is over 10; (a) day-

time observation and (b) nighttime observation
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Fig.2 Simulation results for the error in depolarization measurement of multi-

layer cirrus cloud using the satellite-borne lidar (scale parametrer is 5x10%):

(a) daytime observation and (b) nighttime observation
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