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Fig. 2 Simulation of lightning channel
(a)single upward leader attachment process(the heights of high and low buildings are 300 m and 200 m.respectively) ,
(b)multiple upward leaders attachment process which from the same building(the heights of high
and low buildings are 250 m and 200 m, respectively) ,
(c)multiple upward leaders attachment process which from different building

(the heights of high and low buildings are 210 m and 200 m,respectively)
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Table 1 Statistics of multiple buildings with multiple leaders
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Statistics of different attachment processes
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and the upward leaders initiated from the low building
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Fig. 9 Variation of electric field at buildings top angle with leaders development
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Chinese Academy o f Meteorological Sciences, Beijing 100081)

Abstract

The multiple upward leader’s attachment process on buildings is an important topic in lightning phys-
ics research, but the research on its physical mechanism is still insufficient. An improved 3D high-resolu-
tion multiple upward leader’ s stochastic method is used to simulate the development and attachment
process of downward negative cloud-to-ground lightning in the near-ground area. The model allows upward
leaders to be initiated on both tall and low buildings. The attachment process is analyzed when the multiple
upward leaders are initiated and connected from both high and low buildings. The results show that low
buildings have very small probability of initiating upward leaders directly and being struck, while high
buildings have a clear influence on the initiation of upward leader of low buildings. Once low buildings ini-
tiate upward leaders, they are more likely to be stricken. The height difference between buildings is the
main factor affecting the lightning attachment process. When the height difference between buildings is not
large, the shielding effect of high buildings on the low buildings is not obvious, and the relative position of
the downward leader channel will affect whether the low buildings can first initiate the upward leader.
With the increase of the height difference between buildings, it is difficult for low buildings to preferential-
ly initiate the upward leader. Only when the downward leader channel is obviously closer to low buildings.,
low buildings can initiate the upward leader and have a certain probability to connect with the downward
leader to form a return stroke. When the height difference between buildings is large enough to a certain
extent, the space form of the downward leader has little influence on the lightning attachment process.
The low buildings will not be struck without initiating an upward leader. After the upward leader is initia-
ted, it will have a certain inhibitory effect on the electric field intensity of the surrounding top angle. This
inhibitory effect is related to the number of upward leaders and the horizontal distance between the top an-
gle of the initiating upward leader and other top angles. The inhibitory effect is positively correlated with

the amount of upward leaders while negatively correlated with the horizontal distance.

Key words: numerical simulation; cloud-to-ground lightning attachment process; multiple upward leader;

height difference between buildings



