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An artificial cloud experimental system, using a long vertical mine shaft, was constructed to
investigate cloud physics and cloud chemistry. The vertical mine shaft has a quasi-real scale of
natural clouds, and the experimental system allows us to obtain data easily and to control
environmental conditions. The vertical shaft has a depth of 710 m and inside diameter of 5.5 m.
A fan was installed at the top of the shaft, generating a constant updraft of about 2.0 m/s, and
clouds were formed in the vertical shaft. Data for various environmental conditions and
microphysical processes of cloud formation could be obtained using various observational instru-
ments installed in the vertical shaft.

The cloud physical properties of this artificial cloud experimental system were as follows.
The concentrations of aerosols, which were larger than 0.3 um in size, were 10—100 cm=3. Most
of the effective CCN contained NaCl originating from groundwater. Humidity was increased by
sprinklers, and relative humidity increased by about 8 9. It was confirmed that the cloud
droplet spectra of clouds formed in the vertical shaft changed with change in aerosol concentra-
tions at the bottom of the shaft. Thus, clouds with the desired cloud droplet spectra could be
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made by adjusting the aerosol concentration. However, major reconstruction of the experimen-
tal system is need to control temperature in the shaft.
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Fig.1. Arrangement of observational instruments.
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Fig. 2. Cloud droplet spectrometer (arrow) and other instru-
ments installed in a gondola.
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Fig. 3. Seasonal changes in temperature and humidity at
the bottom of the shaft.
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Fig.5. Temporal changes in aerosol concentrations at the bottom of the shaft.
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Fig. 6. Energy dispersive x-ray microanalyzer spec-
trum (upper part) and the scanning electron
microscope photograph (lower part) of aerosol
particle.
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Fig.7. Asin Fig. 6.
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kling (CASE 1).

31



32 BERBE - koA B-LUH IE-BF RKE-W5 EE

CASE 4:11 Aug.

Fig.10. Changes in height of cloud droplets.
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