
Earth Networks Total Lightning Network 
(ENTLN) Detection Efficiency versus LIS 

for 2011-2013 in North America 

Christopher Sloop, Charlie Liu and Stan Heckman 

02/04/2014 

 



Introduction 

ÅUse of ENTLN data for research is a priority for 
Earth Networks.  

ÅComparison of ENTLN to the Lightning 
Imaging Sensor (LIS) on the TRMM Satellite 
using LIS as truth. 

ÅComparison of LIS to ENTLN using ENTLN as 
truth. 

ÅEarth Networks Dangerous Thunderstorm 
Alert and detection efficiency improvements. 
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Earth Networks Total Lightning Network 
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Earth Networks Total Lightning Sensor 
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Å Total Lightning from a Single, Compact Sensor 

Å Wideband Electrical Field Recorders  (1 Hz to 12 MHz) 

Å Designed to detect cloud flashes beyond the line of sight with high 

efficiency 

Å Nano-second GPS timing 

Å Dual digital signal processors 
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Earth Networks Total Lightning Waveform Data 

ÅFull waveform data 
transmitted to servers. 

ÅTerabytes of waveforms 
archived from ~Feb. 
2009 to present. 

ÅCurrently ~1GB data 
every 10 minutes. 
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LIS Satellite Data 
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Å LIS is good for comparison because it has a consistent  data set in both time 
and geography. 



Methodology Overview 

LIS Flash at t0 

²ƛǘƘ ŘǳǊŀǘƛƻƴ άŘέ 

ENTLN stroke at t1 

ENTLN stroke at t2 

20km 

t0 

d 

Å ENTLN Stroke is coincident with LIS 
FLASH if it occurs within 100 
milliseconds before flash through to 
100 milliseconds after the duration of 
the flash. 

Å Stroke at t2 is coincident, stroke at t1 is 
not. 
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Intermediate Data Sets 

For each LIS Flash, database all strokes within +- 1 second and 80 km 

All LIS Flashes 
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Aggregate Data into 1x1 degree bins 
by day 

¢ƻǘŀƭ Ŏƻǳƴǘ ƻŦ [L{ άIƛǘǎέ ŦƻǊ WǳƴŜ моth 2013 in the 34, -84 lat/ lon bin  

Total count of LIS Flashes for June 13th 2013 in the 34, -84 lat/ lon bin  

For this case the detection efficiency vs LIS is 445/495 or 90% 

άIƛǘέ ƻƴƭȅ ƛŦ 9b¢[b {ǘǊƻƪŜ ǿƛǘƘƛƴ млл ƳƛƭƭƛǎŜŎƻƴŘǎ ōŜŦƻǊŜ ƻǊ ŀŦǘŜǊ ǘƘŜ ŦƭŀǎƘ ŘǳǊŀǘƛƻƴ 
AND within a distance of 20km 
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ENTLN vs LIS 2011 
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ENTLN vs LIS 2012 
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ENTLN vs LIS 2013 
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Average Detection Efficiency By State 
By Year 
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How does DE vs LIS change with 
sensor density? 

For each 1x1 degree grid, calculate the average distance to the 5 closest sensors  
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!ǾŜǊŀƎŜ 5ƛǎǘŀƴŎŜ ǘƻ ŦƛǊǎǘ р ǎŜƴǎƻǊǎ όάōŀǎŜƭƛƴŜέύ 
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!ǾŜǊŀƎŜ 5ƛǎǘŀƴŎŜ ǘƻ ŦƛǊǎǘ р ǎŜƴǎƻǊǎ όάōŀǎŜƭƛƴŜέύ 
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LIS Compared to ENTLN 
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LIS Flashes 
ENTLN Flashes 

Å Only include viewtime granules that are 
bordered on all 4 sides by other viewtime 
granules. 

Å Only ENTLN Flashes which are between 
the first and last LIS flash in the viewtime 
granule are considered. 

Å Coincident criteria same as ENTLN vs LIS 
comparison (20km and +-100ms on 
duration of event) 

Å No limitations placed on spatial extent. 
Å Example shows a LIS DE of 50% 
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Intermediate Data Sets 

LIS ViewTime 5ŀǘŀ ŀƭƻƴƎ ǿƛǘƘ άFullViewέ LƴŘƛŎŀǘƻǊ 
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Intermediate Data: LIS and ENTLN Flashes in 
the time-space of the viewtime granule 

ÅDatabase LIS Flashes and ENTLN Flashes within 
the ViewTime. ENTLN flashes must be between 
the times of the first and last LIS flashes. 
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