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30 Years of National 
Lightning Detection 
Vaisala is celebrating the 30-year anniversary of 

the U.S. National Lightning Detection Network®. 

Since the first lightning strike was recorded on 

June 1, 1983 the NLDN has become the most 

accurate, reliable and scientifically validated 

lightning detection network in the United States.

Starting from its early days where 
researchers and agencies partnered 
together to create the first light-
ning networks, the history of the 
U.S. National Lightning Detection 
Network® (NLDN) has been a unique 
combination of scientific discovery, 

inter-organizational cooperation and 
technological development. 

Over the years, the data gener-
ated by the network has helped 
advance meteorological and scien-
tific understanding of lightning and 
severe storms. Agencies such as 

the U.S. National Weather Service 
(NWS), major utility companies, and 
airports use the data to help improve 
meteorological forecasting of storm 
activity; protect critical power, utility 
and communications infrastructure 
from lightning damage; and enable 
the issuing of safety warnings and 
educating the public about the 
dangers of lightning.

History of Scientific 
Discovery

Pennsylvania, 41.8949 latitude, 
-75.7814 longitude. June 1, 1983 at 
00:04:47 Z. This was the earliest 
lightning location data recorded and 
archived by the NLDN, which was 
then only a regional network in the 
Northeast United States operated by 
the State University of New York at 
Albany. 

In the 15 years leading up to this 
point, many firsts were achieved in 
lightning sensing technology by the 
NLDN pioneers. Research and experi-
ments in networking the sensors and 
processing the data, for example, 
would continue, and more firsts were 
yet to come. 

For example, the NLDN was the 
first to use CBAND technology in 
the 1980s to send data from remote 
sensor locations to customers via a 
network center. In 1987, the network 
began using very small aperture 
terminal satellite communication 
technology (VSAT), and was again a 
pioneer in its adoption.

In 1989, the NLDN was the first 
lightning detection network to reach 
complete coverage across the conti-
nental United States. During the first 
year of coast-to-coast coverage, the 

Map uses the NLDN data to display recent lightning activity across the continental U.S. Each 
symbol represents one recorded lightning event. 
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total number of recorded flashes was 
13.4 million.

The 1990s: Significant 
Performance 
Improvements

With the expansion of the network 
and the establishment of a dedicated 
data center, real-time and historic 
NLDN lightning data were made com-
mercially available in 1991, marking 
the beginning of application-specific 
software development.

In 1992, the performance of the 
network was significantly improved 
when the first lightning sensor to 
combine Magnetic Direction Finding 
and Time of Arrival detection tech-
nologies in one sensor was released. 
This was a breakthrough in achieving 
better lightning location accuracy.

In 1995, the first major network-
wide upgrade was completed. Speci-
fications included improved location 
accuracy, real-time delivery of flash 
and stroke data, improved detec-
tion efficiency for strokes with peak 
current above 5 kA, and long-term 
network reliability. 

Thanks to the upgrade, the NLDN 
was now able to capture and report 
lightning flashes and individual 
strokes within a flash, giving users 
detailed information about latitude, 
longitude, peak current and stroke 
time for each detected stroke. 
According to validation studies, 
the advancement increased flash 
detection efficiency to 80-90% with 
median stroke location accuracy of 
500 meters.

In 1998, the Canadian Lightning 
Detection Network (CLDN), owned by 
Environment Canada, was integrated 
with the NLDN. The integration rep-
resented another big step forward, 
providing a comprehensive view of 
lightning and storm activity across 
country borders and on a continental 
scale.

The 2000s: Further 
Advancements in 
Sensing Technology

Real-time and historic NLDN lightning 
data was made available online in 
several application-specific formats 
during the year 2000. Online access 
gave users quick and easy access to 
the data when and where they need 
it.

The network was again upgraded 
in 2003 with a new sensor equipped 
with several improvements that 
increased sensitivity and improved 
detection of cloud lightning dis-
charges. Independent validation 
studies following the upgrade have 
verified detection efficiencies of 92% 
and 76%, respectively, for flash and 
stroke detection, and a median loca-
tion accuracy error of less than 500 
meters.  

As a result of the upgrade, 
the NLDN started to report the 
occurrence and frequency of cloud 
lightning discharges on a limited 
basis. The continued algorithm and 
sensing technology improvements 

have led to more accurate data that 
can be used to investigate how cloud 
lightning differs from cloud-to-ground 
lightning and how it can be used to 
predict severe weather.

The latest upgrade, currently 
ongoing, includes deploying new 
digital technology sensors with 
improved software that enhance 
cloud and cloud-to-ground lightning 
detection further. In addition, the 
median location accuracy of the 
NLDN will improve from about 300 m 
to about 150 m in the interior of the 
network. 

Throughout its 30-year history, 
continuous innovation, scien-
tific research, and technological 
advancements in sensing technol-
ogy have driven the development 
of the National Lightning Detection 
Network®. The work continues today, 
making sure that the NLDN keeps 
setting the bar as the most accurate, 
efficient and reliable lightning detec-
tion network in the United States.

For a detailed historic timeline, interesting lightning statistics, 
customer stories and more go to www.vaisala.com/nldn30.
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