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LIGHTNING 
 

1. What causes lightning? 
Lightning can be described as a very large electrical discharge that happens when a 
large thunderstorm (Cumulonimbus cloud) is around. It could happen between the 
cloud and the earth, between one cloud and another cloud and even between the 
cloud and the surrounding atmosphere. The upper part of a thunderstorm is mostly 
positively charged, while the lower part is mostly negatively charged. However, a 
smaller region of positive charge is often found in the rain region near the ground. With 
the accumulation of electric charge in a cloud the electric field strength, between the 
cloud and ground, increases. When the concentration of negative electric charge in a 
cloud and the resulting electrical field strength between cloud and ground are 
sufficiently large, a cloud-to-ground lightning flash is initiated. An avalanche of negative 
charges surges downward toward the ground. In less than a millionth of a second it 
advances about 50 m. It then stops for perhaps 50 millionths of a second before 
advancing another 50 m. In a series of steps it moves towards the surface of the earth, 
and hence it is known as the stepped leader. The faintly luminous streamer takes about 
0,02 s to traverse the distance from the cloud base to a height of perhaps 50 m from 
the ground. At this point, a surge of positive charge moves up to meet the stepped 
leader and essentially short circuits the cloud to ground. As a result there is an 
impulsive flow of negative charge downward to ground. Negative charges from higher 
and higher regions of the lightning channel are drained downward to ground. The 
luminous portion of this stroke, known as the return stroke, moves upward at 
tremendous speeds, with the trip from ground to cloud base taking perhaps 0,0001 s. 
The peak current in the return stroke often exceeds 20 000 amperes (A) and sometimes 
is more than 100 000 A through a channel a few centimeters in diameter. For 
comparison, the electric circuits in most homes seldom carry more than 30 A.  
In view of the massive currents flowing in a lightning stroke, it is no wonder that people 
and animals are electrocuted when struck.  
 
Thunder is the explosive sound emitted by rapidly expanding air along the channel of a 
lightning discharge. The enormous electrical current flowing through a channel a few 
centimeters in diameter generates enough heat to raise its temperature to about 
30000⁰C in a matter of microseconds. This leads to sudden pressure increases 10 to 
100 times the value outside the lightning channel, rapid expansion, and a shock wave, 
across which there is a large pressure difference. As the pressure wave moves away 
from its source, it takes the form of an ordinary sound wave. By timing how long it 
takes the sound of thunder to travel from the storm to a person, it is possible to 
estimate the distance to a lightning stroke. Every 3 seconds of elapsed time between 
seeing the lightning and hearing the thunder, correspond to about 1 km.  
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2. Is lightning considered a seasonal or an all-year-round phenomenon?  

The summer-rainfall region of South Africa is dominated by convective thunderstorm 
development from October to March. The result is that lightning is most prevalent over 
this part of the country during this time of the year.   
 

3. Are there geographical areas where lightning is most prevalent?  
The highest ground flash density values were found along the eastern escarpment of 
the country, extending onto the high interior plateau. There is a general decrease in 
flash density from east to west, with almost no lightning recorded on the west coast of 
the country.  

 
4. Compared to other African countries and particularly those on our borders, does SA 

in general experience more or less lightning. Is there a particular country on the 
continent where lightning strikes are the highest or lowest? 
Another source of information on lightning distribution is satellite imagery. The 
Lightning Imaging Sensor (LIS) is currently in a low orbit of about 350 km above the 
earth. The greatest concentration of lightning flashes in the world occurs in the tropics, 
with the highest values recorded over the Democratic Republic of the Congo (50 – 70 
flashes per square kilometer).  
Images from LIS indicate that South Africa has lightning flash densities in excess of 10 
flashes per square kilometer over much of the country. 

 
5. Are there any stats as to how many people die, approx, from lightning strikes each 

year?  
In South Africa, the average number of lightning-related deaths is 6,3 per million of the 
population, which is more than 15 times the global average.  

 
6. How many people died after being struck by lightning over the past years? 

Estimated minimum number of people that died due to lightning in South Africa: 
1992                  19 
1993                  19 
1994                  13 
1995                  10 
1996                  11 
1997                    8 
1998                    8 
1999                  32 
2000                  13 
2001                    8 
2002                    5 
2003                  29 
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2004  31 
2005  44 
2006  23 
2007  20 
2008    9 
2009  12 
2010  29 
2011  33  
 

7. What advice can the Weather Service give to people to avoid themselves or their 
homes getting struck by lightning? 

 When a lightning storm is coming, avoid open spaces and do not get under an 
isolated tree.  

 The best place is inside a building, but stay away from television lead wires, 
sinks, bathtubs, which might carry currents through the structure if it is struck.  

 If you can’t find shelter crouch down on the balls of your feet until the storm 
has passed. 

 Avoid using the telephone during severe thunderstorms. 

 Do not swim during a thunderstorm and seek shelter if you are in a boat. Stay 
away from rivers, lakes, and other bodies of water and get off the beach if you 
are at the sea side. 

 If you are in the open playing sport, seek shelter especially if you are fishing or 
playing golf. Fishing rods and golf clubs act like natural lightning rods. 

 A car is safe as long as no part of the metal frame of the car is in contact with 
your body. 

 
8. What should one do if they get struck or someone near them gets struck?  

Often lightning renders its victims unconscious and stops their breathing. The 
immediate use of cardiopulmonary resuscitation (CPR) often saves the life of a person 
hit by lightning. 
 

9. Lightning myths 
Myth:  If it is not raining, then there is no danger from lightning.  
Fact:  Lightning often strikes outside of heavy rain and may occur as far as 16 km away 

from any rainfall. 
 
Myth:  The rubber soles of shoes or rubber tires on a car will protect you from being 

struck by lightning.  
Fact:  Rubber-soled shoes and rubber tires provide NO protection from lightning. 

However, the steel frame of a hard-topped vehicle provides increased 
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protection if you are not touching metal. Although you may be injured if 
lightning strikes your car, you are much safer inside a vehicle than outside. 

 
Myth:  People struck by lightning carry an electrical charge and should not be touched.  
Fact:  Lightning-struck victims carry no electric charge and should be attended to 

immediately.  
 
Myth:  “Heat lightning” occurs after very hot summer days and poses no threat.  
Fact:  What is referred to as “heat lightning” is actually lightning from a thunderstorm 

too far away for thunder to be heard. However, the storm may be moving in 
your direction so beware. 

 
Myth:  Lightning never strikes the same place twice.  
Fact:  The Empire State Building get hit thousands of times a year. 
 
Myth:  Lightning only occurs with thunderstorms.  
Fact:  True, but lighting can strike 16km horizontally from the thundercloud. 

 
Myth:  Carrying an umbrella increases my risk of being hit.  
Fact:  True in theory. Increases one’s height and could also be a metal object.  
 
Myth:  Only tall objects get struck by lightning. 
Fact:  The tallest objects in a storm don't always get struck by lightning. Taller objects 

may have a higher possibility of a strike, but where lightning is concerned, the 
strike path is not predictable.  

 
 
 
 


