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A method of remote measurement of the particle size and density distribution of water

droplets has been developed. In this method, the size of droplets is measured from the Mie

scattering parameter which is defined as the total-to-backscattering ratio of the laser beam.

The water density distribution is obtained by a combination of the Mie scattering parameter

and the extinction coefficient of the laser beam.

This method was examined experimentally for the mist generated by an ultrasonic mist

generator and applied to clouds containing rain and snow.

Compared with the conventional sampling method, the present method has advantages

of remote measurement capability and improvement in accuracy.
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Fig. 1 Calculated value of Mie scattering
parameter as a function of particle size
parameter for the water droplet with the
refractive index of 1. 33.
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Fig. 4 Schematic diagram of experimental set
up for measuring the Mie scattering parameter
of the mist generated by the mist generator.

Fig. 2 Schematic diagram of the ultrasonic mist
generator.
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Fig. 3 Particle size distribution of the mist
generated by the ultrasonic mist generator.

Fig. 5 Experimentally measured Mie scattering
parameters as a function of radius for the
mist generated by the mist generator.
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Fig. 6 Comparison of the water density
measured by the laser radar method with
the sampling method.
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Fig. 7 The average radius and the water density
for the cloud measured by the laser radar
technique.

71 :QO ?> NOV. t«7t

O.S 1-0
A I T I T U D E ( k m )

Fig. 8 The average radius and the water density
for the clouds of (a) about 40 minutes before
precipitation, and (b) just before precipitation,
measured by the laser radar technique.
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Fig. 9 The average radius and the water
density for the clouds of (a) snowing, and
(b) after snowing, measured by the laser
radar technique. . •
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