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Induced Current and Charge at the Top of High
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Abstract: In this paper, based on the lightning images from observation tower in Shiyan Observatory of Shenzhen Meteorological
Bureau and COMSOL simulation, a simulation channel close to natural lightning is established to model the surrounding
environment of the building and the observed lightning channel (taking landmark buildings and building groups in Shenzhen as
an example). Meanwhile, the connection process between the downward leader and the upstream leader stimulated by the raised
objects (such as towers and tall buildings) is analyzed when the downward leader approaches the ground. The influence of the
high buildings on the induced charge and current on the top of the natural lightning is also analyzed, and the specific quantitative
indicators are obtained. In most cases, the enlargement coefficient of high buildings to the induced charge and current caused by
lightning ranges between 2 and 4.5, and that whether there are surrounding buildings or not has little influence on such coefficient.
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Fig. 1 Shenzhen meteorological gradient tower
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Fig. 2 Sketch map of the subjects in the study
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Fig. 3 The relationship between enlargement coefficient
and height of building
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Fig. 4 The relationship between enlargement coefficient
and area of roofs
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Table 1 Enlargement coefficient data by building

, EE/m
HEFR/m

50 100 356 600

6.25 35 4.0 4.4 45
100 3.4 3.7 4.1 4.3
3500 2.8 3.2 3.6 3.9
10000 2.3 2.7 34 815
25000 2.0 2.5 2.8
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Table 2 Induced charge expansion coefficient for two
adjacent buildings
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Fig. 5 Sketch map of the buildings
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Table 3 Induced charge expansion coefficient for three
adjacent buildings
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