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Simultaneous observations of atmospheric electric fields and clouds using a field mill
and a 95-GHz cloud radar FALCON-I
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Itis known that lightning and precipitations of rain droplets generated from thunderclouds are a generator of global atmospheri
electric circuit. In the fair weather, the atmospheric electric fields are downward (positive), while they are upward (negative)
during lightning and precipitations. However, the correlations between the atmospheric electric fields, and the cloud parameter
such as amount of clouds, the cloud top height, and cloud bottom height, have been not revealed quantitatively yet. In this stud
we investigate the correlations between the atmospheric electric fields and the cloud parameters using a field mill, the FALCOL
(FMCW Radar for Cloud Observations)-I and all-sky camera observations.

In this study, we installed a Boltek field mill on the roof of our building in Chiba University (Geographic coordinate: 35.63
degree N, 140.10 degree E, the sea level: 55 m) on the first June, 2016. The sampling time of the atmospheric electric fields
0.5 s. On the other hand, the FALCON-I has observed the cloud parameters far from about 60 m of the field mill throughout 24
hours every day. The vertical cloud profiles and the Doppler velocity of cloud particles can be derived by the FALCON-I with
high space resolutions (the height: 48.8 m, the horizontal angle: 0.18 degrees = 15.7 m at 5 altitudes) (Takano et al., 2010). |
addition, the images of the clouds and precipitations are recorded with 30-s sampling by an all-sky camera using a CCD camel
on the same roof during 05:00-22:00 JST every day. The distance between the field mill and the all-sky camerais 3.75 m. Durini
12:45 UT, 12 June - 08:50 UT, 13 June, 2016, we found that rain droplets fell with the rate of about 5.53 m/s from about 4 km
altitudes from the vertical cloud profiles with the FALCON-I. The atmospheric electric fields were 0.47 kV/m at 15:27 UT, when
was 3 hours and 2 minutes after the precipitation onset. After that, the atmospheric electric fields decreased down to be -5.€
kV/m at 23:37 UT, during 8 hours and 10 minutes. The upward atmospheric electric fields could be caused by the attachmer
of the negative ions to the bottom of the rain clouds or the charged precipitations. However, the cause of the time difference
of 3 hours and 2 minutes between the precipitations and the decrease in the atmospheric electric fields has not been reveal
Moreover, we analyzed the RGB color values in the observed images and estimated the amount of the clouds during observatior
The fair weather was assumed that the amount of the clouds was less than 10%. During the first June - 10 July, 2016, 20 da
were in the fair weather, and we picked up the atmospheric electric fields in time slot when the amount of the clouds was les:
than 10 %. The mean electric fields were large (1.12 kV/m) during 01:00-04:00 UT, while they were less (0.836 kV/m) during
18:00-20:00 UT. The Carnegie curve, the standard diurnal variations in the atmospheric electric fields in the fair weather, ha
the peak of the atmospheric electric fields at 18:00 UT (Whipple and Scrase, 1936), although our data had the peak at 01:42 U
That is, our data was not similar to the Carnegie curve. The cause may be insufficient data amount, so it is necessary to contint
to observe the atmospheric electric fields in the future. In this session, we will explain the simultaneous observations using th
field mill, the FALCON-I, and the all-sky camera. Then we will show the correlations between the atmospheric electric fields
and the cloud parameters in detail. In addition, we will also report the variations in the atmospheric electric fields during usual
precipitations, local heavy precipitations, and lightning.
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