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Relationship between Electrified Snow Particles and Atmospheric Electric Field Changes during
Blowing Snow
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'Tokyo Gakugei University
National Institute of Polar Research
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We observed atmospheric electric field (AEF) at Showa station, Antarctica and Memanbetsu Magnetic Observatory, Japan.
In this presentation, we show relationship between electrified snow particles and AEF changes during blowing snow. We use
field mills for instruments of AEF observations. The probes of the mill were installed at 2 m and 1.5 m heights at Showa and
Memanbetsu, respectively (Fig.1). In order to investigate AEF height dependence, the mills were also installed at 10 m and 8
m height at Showa and Memanbetsu, respectively.

During the blowing snow, AEF shows large positive change (Fig.2a). This AEF change is different from the change at
lightning is occurred. Kikuchi (1970) and Gordon and Taylor (2009) showed the similar result at the blowing snow. In addition,
most of blowing snow particles are negatively electrified, associated with wind velocity. The AEF change occurred probably
due to the friction and collision of blowing snow charged. Snow particles are carried by the wind, and then considerable
friction is generated in the air or the particles collision with the earth's surface. The reason of AEF positive change is unsolved
though the snow particle is charged negatively. We constructed a hypothesis concerning height distribution of snow particles
in the air. Near the surface, negative particles are gathered, comparing with high altitude. It means that AEF become smaller in
the height. For the verification this hypothesis, we compared AEF near ground level with that in f level from our data. At the
showa station, the intensity of AEF at 10 m is smaller than 2 m (Fig. 3a), which supports our hypothesis. However, the data at
Memanbetsu shows opposite result. The intensity of AEF at 8 m is larger than 1.5 m (Fig. 3b). This result is considered to be
affected by thundercloud AEF in Memanbetsu. For future study, we promote further investigation to remove this influence.
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Figure 1. Field mills set up at the 2 m and 1.5 m height in Showa station and Memanbetsu, respectably.
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Figure 2. Time series of AEF and wind speed data in Memanbetsu, Hokkaido. Red and dark blue lines show AEF data at the 1.5 m height
and wind speed data, respectively. (a) The date at the blowing snow in Feb. 17, 2014. (b)The date at the lightning occurred in Jan. 17, 2015.
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Figure 3. Time series of AEF. (a) Red and green lines show AEF data in Showa station at the 2 m and 10 m height, respectably. (b) Red
and green lines show AEF data in Memanbetsu at the 2 m and 10 m height, respectably.
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