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Abstract - Lightning is a massive electrostatic discharge caused by the circulation of warm moisture-filled air through an 
unbalanced electric field in the atmosphere, accompanied by the loud sound of thunder. Lightning strikes 40–50 times a 
second worldwide, for a total of nearly 1.4 billion flashes per year. Lightning is not distributed evenly around the planet. 
About 70% of lightning occurs on land in the tropics, where most thunderstorms occur. The technology of lightning 
protection have registered steady improvements but even with all the known precautions, complete safety is still beyond our 
reach. Still hundreds of deaths occur in each year from lightning stroke. There are incidents which  are not reported too. The 
damages are huge and often not reported. It is generally believed that lightning strikes only the tallest objects The authors 
have visited various places of  lightning strikes  for the past few years and  in this paper, a typical case of lightning strike is 
discussed, where lightning had struck a  neem tree surrounded by tall trees, buildings and a tower. 
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I. INTRODUCTION 
 
During a thunderstorm the lightning flash/stroke 
discharge many current peaks varying from 10,000-
200,000 Ampere occurring in a fraction of a second 
affecting an area of about 30m distance.[1] .The 
different type of lightning are Cloud-to-ground (CG), 
intra  cloud, cloud to cloud and cloud to air. The 
majority of the lightning discharge is of the type 
Cloud to cloud lightning. [2]However the amount of 
current involved is small. The Cloud to Ground 
lightning accounts for 25% of lightning globally. 
Based on the polarity of the charge that is lowered to 
the ground, the cloud to ground lightning can be 
divided further into downward negative lightning, 
downward positive lightning, upward positive 
lightning, downward negative lightning and Bipolar 
lightning. The downward negative lightning 
discharge accounts for 90% of the cloud to ground 
discharge.[3].The different types  cloud to ground 
lightning is shown in Fig.1. 
During lightning, a flash between cloud and ground is 
initiated in the base of the cloud. The initiating 
discharge, the downward travelling spark is called the 
stepped leader. The stepped leader is a low 
luminosity travelling spark, which moves from cloud 
to the ground in rapid steps towards earth at a speed 
around 105 meters per second. The charge on the 
leader channel produces an electric field near the 
earth surface that is enhanced by objects projecting 
above the surface, such as towers, tress, tall buildings. 
When the leader is tens to hundreds of meters above 
ground the electric field becomes large enough to 
produce breakdown between the leader and one of the 
elevated objects. This involves one or more upward 
connecting leader starting from the ground or from 
grounded objects. One of these upward connecting 
leaders meets one of the branches of the downward 
propagating leader thus establishing a path between 
cloud and ground shown in fig.2.. A visible flash  

 
occurs when the stepped leader contacts the ground or 
any object.  
 

 
Fig 1. Cloud-to-Ground Lighting Flashes. The top left picture 
(a) demonstrates a negative CG flash, this type of negative CG 
flash accounts for ~90 % of all CG flashes. In (b) a positive Cg 

flash is depicted, this type of CG flash accounts for ~10 % of all 
CG flashes. Also possible are positive ground-to-cloud flashes 

(c) and negative ground-to-cloud flashes (d). 
 
II. ESTIMATION OF STRIKE PROBABILITY 
FOR SMALL STRUCTURES 
 
A structure will be struck by lightning if an upward 
(and not necessarily vertical) leader from that object 
connects with a branch of the downward-propagating 
stepped leader. For objects of height less than about 
100 m, essentially all lightning strikes are expected to 
be downward-propagating, that is, initiated by 
downward-moving leaders from the cloud charge. 
Thus, how often a structure is struck depends on the 
horizontal distance from the structure edge over 
which the attachment process can occur. 
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Fig.2.Representation of cloud to ground lightning 

 

 
Fig.3.collective area of small structure. 

 
For a square structure of horizontal side s meters and 
height h meters. In this case a downward leader 
descending over an area equal to (s+4h)2 square 
meters, shown shaded in Fig.3. And called the 
‘‘equivalent collective area’’ (NFPA 780:2004) or the 
‘‘collection area’’ (IEC 62305-2:2006), will strike the 
structure whose actual cross-sectional area is s2 
square meters. The justification for using a horizontal 
capture distance twice the structure height is, in part, 
experience showing that the structure strike rate 
calculated with this assumption is not unreasonable. 
Other values for the horizontal capture distance are 
found in the literature. In particular, the International 
Electro technical Commission, which publishes an 
international standard for lightning protection in five 
volumes (IEC 62305-1, 2, 3, 4, 5:2006), has adopted 
a horizontal capture distance of three times the 
structure height for small structures. 

 
III. CASE STUDY AND DISCUSSIONS. 
 
A typical case study is presented here. In April 13 
2015 in Gudiyatham, Vellore district of Tamilnadu, 
few people were playing cricket in a ground. As it 
had started raining they found shelter under a neem 
tree.[3]. The lightning had struck the neem tree and 
one student was dead and six others were injured. The 
authors had visited this place and the topological 
survey map of the location is shown below. 

 
Fig.4.Topological survey of the place 

 
Generally it is perceived that lightning strikes only 
the tallest objects, but is not always the case. In this 
case though the neem tree is surrounded by trees, 
buildings and tower which is taller than the tree and it 
is also under the collective area of these objects, the 
lightning had struck the neem tree. The collective 
area of each object is calculated as thrice the height of 
the object in Fig.4. The reason for this anomalous 
behavior could be the low lying clouds which are 
moving in the gaps .A typical cloud to ground 
lightning strike can be over five kilometers long. But 
it is not necessary that the clouds over few kilometers 
alone can cause a lightning flash. In this case, if the 
cloud is over few kilometers long, then it should have 
hit the tower, which is four times the height of the 
Neem tree. Whereas it had struck the Neem tree, 
which is shorter than the surrounding trees and 
buildings. So the probability of lightning strike not 
only depends on the height of the object but also 
highly on the space charge distribution and position 
of cloud. From this case study, our observation is that 
the low lying clouds  around 50 meters 
,moving into the gap between the objects should have 
provided proper space charge distribution, thereby 
causing a flash. 

 
CONCLUSIONS 
 
The general belief is that lightning strikes only the 
tallest objects. But it is not always true. Though 
lightning can preferentially strike the tall objects, but 
it is not always the case. No place is safe when there 
is lightning and thunderstorm. It is evident from this 
study that lightning can strike anywhere. The point of 
strike depends on the height of the cloud, the 
direction of movement of clouds which determines 
the space charge distribution. So it is not safe to find 
shelter under any tree or object at all. 
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