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ABSTRACT 

Lightning causes a lot of property and human damage all over Sri Lanka. It has 

been a major requirement to develop a low cost lightning warning system. 

The environmental vertical static electric field changes from 0.1 kVm-1 under 

fair weather conditions to extreme values like 10 kVm-1 under thunderstorm 

conditions. Also, lightning discharges generate electromagnetic radiation from ultra 

low frequency (ULF) through ultra high frequency (UHF) with peak energy emission 

at 10 kHz. 

The work discussed in this thesis uses both the static field variation and the 

electromagnetic radiation emitted by lightning discharges to predict a thunderstorm. A 

portable transient detector using an envelope detector tuned to 1600 kHz is used to 

detect electromagnetic radiation emitted by lightning discharges. An operational 

amplifier circuit having a slow response with a horizontal plate antenna is used to 

detect the static field variation. Final decision is made by a third circuit and three 

levels of alarms are released accordingly. 

Using the transient detector only, a warning can be released 25 minutes before 

the close by thunderstorm with 95% level of confidence. With the entire system, the 

confidence of the warning further increases. 

The cost of the transient detector is about 2500 Sri Lankan rupees with a 

rechargeable battery bank. The entire system with a battery backup costs about 5000 

Sri Lankan rupees. 

According to the observations made by the transient detector the delay 

between cloud  flashes and ground flashes shows a distribution of the form of a 

fractional function  with a maximm at 27.52 minutes. 

The newly designed lightning warning system shows an acceptable grade of 

performance with its low cost. 

 

 


