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Numerical Analysis of Several Thunder-Clouds

By Computer Simulation

Toshihiko

In the latest highly information-oriented society,

electric power system were most

important equipment.
equipment easily take out an obstacle to lightning.

Method

KOUNO and Mitsuhiro IMAI

electronic circuits and
These electrical
We analyze to

the mechanism of thunder-clouds by computer simulation method, for

the lightning prediction.

We understood that the influence of Ion layer

‘as third positive charge group and the positive charge layer astop of

thunder-cloud were cleared respectively and numerically.
not greatly to the electric field on the earth’s surface,

The influence was
but these layer with

suitable quantity and proper position were indispensable for this simulation.

Also,
cloud’s bottom surface at
was cleared as numerically.
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we understood that the distribution of electric field on the thunder-
immediately

after the struck by lightning
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Table 1 Parameter of thunder-cloud used for
(& ’1) the calculation of electric field.
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B EEE 9 4 2
(k m)
BREOER 1X1 1X1 1X1
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BRDES 1 1 0.5
(k m)
B +173.5 —173.5 +13.5
(C) ,
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CLOUD 11 +i
Hy=9000m
CLOUD | -
H,_=4c00§:
10N ZONE |+*yi“ j
H, = 2000m
Y

X

Fig.1 Arrangement of standard model of
thunder-clouds (CLOUD 1 & II)
with an Ion zone.
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Fig.2 Calculated electric field at the earth’s surface level, under

the model thunder-clouds ( smooth line ),

and under the

model with expanded positive charge layer as top of cloud

( doted line ).

3-1. EERNEERBHOLSHFEDEL

FBEIT T OREOVHICAVTIL, MW EARE
WWE->THREFMIZRETIN, LV EFETBL.
RENENRD LI, RERLY HHEIZRBDT,
EBIZ X > T KEFR~DERY BENL TR S,

FOHED, BENTF A—FL LTI, Table 1
DA, ROEREEE X7, BRIENRTA—FZD
HEET, :

]

=E BHERD ZERD AFVE
EERRE AEHE EEWE

SBOE®m  2X2
(km?)

1X1 1X1

ZOHBEDOH EERSMICENDE VL Fig. 2
R TR LER, HTHREPRRVERIZBITS
ERE-BLTWTELER>TWS, ERfBDOH
LDHZEOLE T, EEBEZ4ABCLEZOHA
. A EERBVERE B,

Wiz, #EE 15 A— M HEORFIE LIEL
IMEEME MiEE4 km) OREEERY . EEN
BENRHY | MO EAKEORLEIL Y B TIZAN
DEETDHOT, ARICELTOERBOFEREZ 4
fElZ LT, Z0HLE% Fig. 3 O XL 9 ICKEFRIZ

There are almost same value.

Z
BT LH §
EERRE A
8%
yd
Y
,>/ A
TV 7 B
777X ¢

/

Fig.3 Arrangement of another model with
positive charge layer tended to the
direction of the wind, showed without
Cloud IT & Ion zone, in this Fig..
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Fig.4 Calculated electric field at the earth’s surface level, under
the tended model of thunder-clouds(doted line), and under
with just expanded positive charge layer as top of the cloud

(smooth line).
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Fig.5 Calculated electric field at the earth’s surface level, under
three models of thunder-clouds with different area of

Ton zone.
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Fig.6 Calculated electric field at the earth’s surface level, under

neighbored two cells of model thunder-clouds .
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Fig.7 Calculéted electric field at the earth’s surface level, at the
’ instant of immediately after lightning discharge. Then,
negative charges of 20 coulomb are lost in the bottom of

thunder-cloud.
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Fig.8 Calculated electric field at the bottom level of the cloud,
at the instant of immediately after lightning discharge.
Then, negative charges of 20 coulomb are lost in the

bottom of thunder-cloud.
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