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Variations in the Charged Fraction of Condensation
Nuclei during Snowfall

By Tatsuo EnpoH, Fumio UeNo and Choji MAGono
Department of Geophysics, Faculty of Science, Hokkaido University, Sapporo
(Received July 11, 1974)

It is considered that a part of the atmospheric scavenging effect is caused by the
electric property of falling snow crystals. To verify this, observations of time varia-
tions in the charged fraction of condensation nuclei were carried out during snowfall
in January to March 1972, at Ishikari beach where aerosol concentration was strongly
dependent on the wind direction, and at the campus of Hokkaido University which
was located near the center of Sapporo city and it is occasionally windless in night
time.

The aerosol concentration was measured by a nucleus counter of Gardner type. The
outdoor air was alternatively sampled, passing through an electric precipitator with
parallel plate electrodes and without passing. The charged fraction was calculated from
the pair of these measuring values.

At the beach, the charged fraction of aerosols transported from sea was as large as
0.34 which is larger than that from land. However when a snowfall occurred the value
decreased to 0.2. About decrease, it may be considered that charged sea spray particles
in maritime air was washed out by falling snow crystals.

In the case at the city, following facts were found. When falling snow crystals were
appreciably electrified the charged fraction of condensation nuclei increased in compar-
ison with that before the snowfall. On the contrary, when not electrified, the fraction
decreased. These results were qualitatively understood by considering that the capture
of aerosols by falling snow crystals by Coulomb’s and image attractive forces.
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Fig. 3.

Time variation of aerosol
concentration and charged
fraction at Ishikari beach.
Lower marks indicate weath-
er and wind direction.
-Feb. 2, 1972.

Time variation of aerosol
concentration and charged
fraction at Ishikeri beach.
Lower marks indicate weath-
er and wind direction.
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Fig. 4. Time variation of aerosol concentration and charged
fraction at Ishikari beach. Lower marks indicate
weather and wind direction.
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Fig. 5. Correlation between aerosol
concentration and charged
fraction with snowfall.

Open circles, solid circles
and arrows indicate land
wind, ser wind, and wind
direction respectively.

Fig. 6. Correlation between aerosol
concentration and charged
fraction without snowfall.

Open circles, solid circles
and arrows indicate land
wind, sea wind and wind
direction respectively.
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. Fig. 7. Statistical description of Figs. 5, 6. Upper 18%.and lower
18% were cut off. Arrows indicate the shift of medium
values due to snowfall in land wind and sea wind.
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Fig. 8. Time variations of electric charge of falling snow crystals Q, surface electric
potential gradient E, aerosol concentration CN, and charged fraction F. Arrows
indicate the duration of snowfall. Observations were carried out at the campus
of Hokkaido University in Sapporo. March 11-12, 1972,
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Fig. 9. Time variations of electric charge of falling snow crystals Q, surface electric
potential gradient E, aerosol concentration CN, and charged fraction F. Arrows
indicate the duration of snowfall. Observations were carried out at the campus
of Hokkaido University in Sapporo. March 10, 13, 1972.
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Fig. 10. Comparison of the electrical attractive force in three cases; (a) Coulomb’s
force between a charged snow crystal and a charged particle in opposite sign
(b) image force between a charged snow crystal and an uncharged particle
(c) image force between an uncharged snow crystal and a charged particle.
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Fig. 11. Schematic model of electical capture. Large and small sphere
correspond to a snow crystal and aerosol particle, respectively.
F is resulting charged fraction.
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