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Abstract  Computer simulations have been run to estimate a feasibility of clouds and
aerosols observation using a space-shuttle, space-station, and satellite borne lidar

system.

The results show that even for a daytime case, cirrus clouds can obtained

with good signal-to-noise ratio (SNR>10) under conditions of <100mJ of laser energy
and 100shots of averaging. Daytime aerosol observations in the stratospheric require
high energy (around 500mdJ) or large number of averaging (>100shots). Because of
no background noise for a nighttime observation, better SNR than that of a daytime
observation can be obtained even with lower energy and smaller number of

averaging.
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Table 1 System parameters and measurement
conditions for the simulation.

Transmitter
Laser Wavelength
Pulse Energy

532nm (Nd:YAG, SH)
Variable

Pulse Rate Considerable (10Hz)
Receiver

Telescope Diameter 1.0m

Field-of-View 0.1lmrad

Optical Bandwidth
System Optical Efficiency

PMT Quantum Efficiency

1.0ne (Night Time)
0.1nm (Day Time)
30% (Night Time)
15% (Day Time)

20%

Condition
Target

Background Noise
Number of Shots

Hight Resolution
Horizontal Resolution
Flight Model

Cirrus (8-12km, Albedo 40%)

Aerosol

1.842%/9%/nm

Variable

500m

Depend on Number of Shots x Pulse Rate
Spaceshuttle Space-station Satellite

Altitude 300km 460kn 800km
Velocity 1. Tka/s 1.6kn/s 7. 5ka/s
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Fig.1 Atmospheric model of backscatter coeffi-
cients of air molecule, aerosol, and cloud.
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Fig.2 Expected lidar return signal (signal-to noise ratio>10)
with laser power; (a) nighittime and (b) daytime.
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