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Fig. 2 Deriving current waveform from model transmission line Field waveform,
where model( solid) and evaluated( Dashed) current waveform & shown in figure a,

and modeled far radiation field waveform( L/ V= 4 s) is shown in figure b
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Table 1  Lightning discharge parameters evaluated from ,
electromagnetic fieldsproduced by the model current. To 3b ()
note that the model current has a riseof 3.6 s and 40
S ’
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Fig. 3 Two incloud lightning bipolar electromagnetic pulses( E) and their time— depended time integral
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EVALUATION OF INCLOUD LIGHTNING DISCHARGE PARAMETERS
FROM REMOTE ELECTROMAGNETIC FIELDS

Zhu Baoyou Tao Shanchang Ma Ming Lu Weitao

(School of Earth and Space Sciences, University of Science and Technology of China, Hefer 230026)
Abstract

It is of practical and theoretical importance to retrieve incloud lightning discharge parameters from far radia

tion fields, since these parameters are maccessible by direct measurements. In this article a simple technique is

presented to derive these parameters from remote electromagnetic field measured at a single site based on Trans-

mission Line M odel. The time for the current to travel from the bottom to the top of the transmission line char-

nelis only of several microseconds, the transmission line current tends to produce the remote electromagnetic
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field in VLF/LF band approximately as the same way as the current dipole does, that is, the field is linear to the
current derivative multiplied by the channel length. Therefore by recording the remote electromagnetic field and
making the time integral one can obtain the full waveform of the current movement (current multiplied by chan
nel length), except that its rise would be slightly broadened. The current waveform will be further extracted
from the current movement waveform under assumption of the channel length. Furthermore, the time for the
current to travel from bottom to top of the channel can also be estimated from the amplitude ratio of the remote
radiation field to its time integral, which will help to estimate alternately the traveling velocity of the current( as-
suming the channel length) or the channel length(assuming the current velocity). This method provides a poter
tial tool to evaluate incloud lightning discharge parameters from lightning bipolar radiation fields.

Key words: T ransmission Line model, Incloud bipolar pulse, Lightning discharge parameters.
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