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Recent Lightning Studies at 
NESDIS/STAR and CICS-MD 



Finally published the last of my dissertation research 

• Decorrelation times are found to vary by 
parameter, storm severity, and 
mathematical operator, but the great 
majority are between three and six lags, 
suggesting that consecutive 2-min storm 
samples are effectively independent after 
only 6–12 min.  

• The 2σ lightning jump algorithm yields 0.92 
jumps h-1 for non-severe storms and 1.44 
jumps h-1 in severe storms.  

• Applying a 10-mm maximum expected size 
of hail (MESH) threshold to the 2σ lightning 
jump algorithm reduces the frequency of 
lightning jumps in non-severe storms to 
0.61 jumps h-1.  
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NOAA Science Days 2013 
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• “Innovative Science and Technology for Global Observing” 
• Presented both in D.C. and Silver Spring, MD 



NOAA Science Days 2013 



NOAA Science Days 2013 
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NOAA Science Days Summary 
 The GLM will provide total lightning observations at spatial and 

temporal scales that are currently unavailable 

 Presently using ground-based networks to prepare forecasters 
and the general public for the GOES-R era 

 Many applications will benefit from GLM operations 
 Lightning jumps and severe weather 
 Improving precipitation estimates 
 Data assimilation (modeling efforts) 
 Hurricane Intensity Forecasts 
 National Weather Service Operations 

 GOES-R will help improve public safety 
 Airport operations 
 Recreational activities 
 Sporting events 
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Above: Coincidence fraction and seasonal 
variability plots courtesy of Kelsey 
Thompson/UAH and Monte Bateman/USRA 

Earth Networks Total Lightning 
Network (ENTLN) 

Ground-Based Lightning Network Performance 

Worldwide Lightning Location 
Network (WWLLN) 

“Evaluating WWLLN Performance Relative to TRMM/LIS” 

Rudlosky and Shea 2013 
Geophys. Res. Letters 

Time Period Overall Land Ocean North America South America
2009 6.0 4.0 12.3 8.0 2.3
2010 6.8 4.8 13.9 7.6 4.1
2011 8.1 5.8 15.2 8.7 4.8
2012 9.2 6.4 17.3 10.7 4.9
4YRS 7.5 5.2 14.7 8.7 4.0



GLD360 Analysis (2012) 
• GLD360 performance relative to the TRMM 

Lightning Imaging Sensor (LIS) 
• White grid cells indicate no LIS flashes 

 Metric GLD360 

DE (%) 25.3 

LD (km) 12.6 

Multiplicity 1.85 

Regional DE (%) GLD360 

North America 33.4 

South America 17.5 

Oceans 33.0 

2° × 2° Grid 



ENTLN Performance 
during 2012 

• Relative to the TRMM/LIS, which 
observes “total lightning” 
between 38.5°N and 38.5°S 

 

• Relative Detection Efficiency 
– W. Hemisphere – 26.3% 
– North America – 55.6% 
– South America – 10.9% 
– Oceans – 34.0% 
 

• Average location offset – 10.7 km 
 

• Note that for North America some 
of the very high/low numbers 
during winter occur on days with 
few coincident flashes 



ENTLN Detection Efficiency Relative to TRMM/LIS (2012 - note the different scales) 

Created by 
Scott 
Rudlosky 
(NOAA) 

Brightness 
reduced 
for pixels 
with less 
than 15 
LIS flashes 



Comparing Satellite Precipitation Estimates 
with Lightning Information 

• Compared TRMM TMPA (3B42RT) with 
GLD360 at 3 h intervals 

• Original purpose was to characterize the 
occurrence of dry thunderstorms 

• Bonus – Evaluation of both satellite 
precipitation estimates and lightning 
datasets   
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Fraction of 3 h 
periods with no 
rain or lightning 



GLD360 DE vs. Rain/No Lightning 
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Rain with Lightning (top) vs. No Rain with Lightning (bottom) 



Lightning Product Evaluation at OPC 
 GOES-R Proving Ground Project 

– Create flash density grids at GLM 
resolution using a ground-based 
network (i.e., GLD360) 

 

 Evaluation during Summer 2013 
– Develop training materials, shadow 

forecasters, and compose report 
 

 Expand to additional NWS Centers 

Flash 
Locations 

Flash 
Density 
Grids 

Collaborators 
Joe Sienkiewicz 
Greg McFadden 
Michael Folmer 
Scott Rudlosky 
Dustin Shea 

Presenter
Presentation Notes
GOES-R Proving Ground Project
Create flash density grids at GLM resolution (spatial and temporal) using a ground-based network

Evaluation during Summer 2013
Train forecasters on data utility
Shadow forecasters to help gather feedback and improve the product

Expand to additional NWS Centers




Developed a Training Quick Guide 
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SRSOR plus DCLMA Observations 
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