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Simulated Electric Field under a Thundercloud and
the Threshold Field for Lightning Struck

Toshihiko Kouno and Mitsuhiro IMAI

ABSTRACT

In this paper, the simulated electric field ‘under Aa thundercloud and the
condition of thresholdfield for lightning struck are described.
The electric field was calculated with boundary conditions of 0 voltage and

15kV/m at the surface of the earth.

In this simulation,an ion layer stayed

at the midgap between the earth and the bottom of thu'ndercloud became to
be necessary to get the threshold field intensity for the- breakdown in the

atmosphere.

The threshold field intensity is formularized as the function of the pressure

and temperature according to the height from the sea level.
are shown ; one for summer and one for winter.
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Fig.1 Pressure and temperature of the -

atmosphere as a function of the hight
; summer season [After The Tokyo
Astronomical Observatory : “rika
. nenpyo”].
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Fig.2 Pressure and temperature of the

atmosphere as a function of the hight
; winter season [After The Tokyo
Astronomical Observatory : “rika
nenpyo”].
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Fig.3 Magnitude of the breakdown electric

field as a function of the height ;
summer season. We assume the magni-

tude of the breakdown electric field at -

sea level is 25kV/cm.
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Fig.4 Magnitude of the breakdown electric

field as a function of the height ;
winter season. We assume the magni-
tude of the breakdown electric field at
sea level is 25kV/cm.
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Fig.5 Arrangement of model thunderclouds
for the computation of the electric
fields.
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Fig.6 . Arrangement of model thunderclouds
with an ion zone. The image charges
are ommited.
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Fig.7 Magnitude of the electric field on the

axis of symmetry (z—axis) ; summer
season. Plots are for the case (1)
without the ion zone, and (II) with the
ion zone,
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Fig.8 Magnitude of the electric field at sea

level ; summer season. Plots are for
the case (1) without the ion zone, and
(II) with the ion zone. The distance
is mesured from the axis of symmetry.
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Fig.9 Magnitude of the electric field on the
axis of symmetry (z—axis) ; winter
season. Plots are for the case (1)
without the ion zone, and (II) with the
ion zone.
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Fig.10 Magnitude of the electric field at sea
level ; winter season. Plots are for the
case (I ) without the ion zone, and
(II) with the ion zone. The distance
is mesured from the axis of symmetry.
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