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Introduction

* Bipolar lightning is defined as the lightning
current waveform measured at the channel-base
exhibiting a polarity reversal within the same
flash. (McEachron 1939, 1941 first reported from
his measurements at the Empire State Building)

 To date the knowledge of the physics of bipolar
lightning is limited . (Rakov and Uman, Rakov,
2003)

* Measurements of lightning currents on tall
towers provide a useful way to investigate the
occurrence of bipolar flashes and its physical
mechanism.



Introduction

* Recently, some bipolar lightning research
works are involved. (Krider et al. ICAE 2007;
Wang and Takagi URSI 2008; Lu and Wang et
al. GRL 2009)

* In this presentation, flash  current
measurements with two channels (2 kA, 40 kA
range) data from the Gaisberg tower from
2000 to 2008 were used for a preliminary
analysis.
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Bipolar Lightning Occurrence Characteristics
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Bipolar Lightning Occurrence Characteristics

* Bipolar lightning(2000-2008) : 18/588 ~ 3%

* Less than 14% from Hagenguth and Anderson
(1952), 6% from Berger (1978), 6.7% from
Gorin and Shkilev (1984), 5-33% from Japan.

 Median value for total charge transfer of
bipolar lightning from 2000-2007 is 88.9 C,
two times larger than negative upward
lightning with its value 37.1 C (Diendorfer et
al. 2008).
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Type(i) : Polarity reversal during the Initial
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Bipolar Lightning Types Classification

Type (i) : 12

Type (ii) : 4

Type (iii) : 1

One bipolar lightning is not classified into
above types mentioned.

Most are Type (i) with 66.7%
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negative current->positive current
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Type (ii) positive current->negative current
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Adapted from Jerauld et al. GRL 2004

It's similar to the triggered
bipolar lightning.
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Discussion (1)

Negative current->positive current : 14~ 77.8%
Positive current->negative current: 4 ~22.2%

In Type (i) only 1 of 12 changes polarity from
positive current->negative current.

In Type (ii) 3 of 4 change polarity from positive
current->negative current.



Discussion (2)

Adapted from Narita et al. JGR 1989
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Fig. 11. Channel model [or the type 1 bit)ollr lightning; type 2
simply reverses the order of regions 1 and 2.
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Figure 4 A schematic illustration of a possible scenario of bipolar lightning discharges. Time 1s from left to rl%hstl

Adapted from Wang and Takagi U
2008.
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Conclusions

3% Bipolar lightning occurrence during the 9
years (2000-2008).

Asymmetrical charge transfer of negative and
positive currents.

The negative and positive charge transfer is
opposite to its time duration.

Most bipolar lightning are type (i) and most
change polarity from negative current to
positive current.



Thank you for your attention!



