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Introduction and Motivation 
 

•  Since 1983, a daily thunderstorm (TS) probability 
    forecast contest has been organized by the 
    University at Albany 

•  The contest involves predicting the probability that a 
    TS will be reported at ten locations across the U.S. 

•  The forecasts are verified by standard METAR reports 
    and scored against consensus and a 15 year 
    TS climatology (1995-2009) 
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Introduction and Motivation 
 

•  Each year there are several instances in which a TS 
    fails to be reported despite its suspected occurrence 

•  During such instances, the forecast contest is 
    verified by contacting the NWS office and examining 
    WSR-88D and NLDN data  

•  Given its continuous space and time coverage, an 
    average detection efficiency of  >95% and mean 
    location errors of  <500 m, we explore using the 
    NLDN to verify TS occurrence 



1995-2009 NLDN Flash Density Map  
with the 10 Albany TS game cities 

BIS 

ALB 

GSO 

OMA 
SPI 

BNA 

TPA 

OKC 

DEN 
SLC 

# of flashes per km2 per year 



1995-2009 NLDN Flash Density Map  
with all 20 cities studied 
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NLDN Lightning Climatology Methodology 

•  To compare METAR TS reports with NLDN flashes, 
    strikes were totaled within 20 km of  each station 
    (following Bosart and Landin (1994) and Holle (2009)) 
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� Although there is significant variability, the 10 km NLDN 
    radial ring best matches METAR TS occurrence 
 

� Miami has more days with lightning within 5 km of  the 
    station than METAR TS days 

Percentage of  days per month with a METAR TS  
or NLDN flash within X km 



~ MSP, OKC, OMA and DEN are excellent verifiers; i.e., when there is 
    lightning within 10 km, a TS is reported  
 

~ MIA, TUS and GTF have very poor verification; there is a high 
    percentage of  days with lightning within 5 km when no TS is reported 
 

~ Stations in the western U.S. (DEN, SLC, BIS, GTF) verify with lightning 
    at much farther distances than stations in the east 



Relationship between U.S. lightning and the MJO 
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Relationship between U.S. lightning and the MJO 



Summary and Future Work 
 

•  An 11 year METAR climatology of  TS occurrence 
    reveals TPA, MIA and DEN as the highest, and ALB 
    and GTF as the lowest, TS reporters 

•  NLDN flash occurrences best correlate with the 
    METAR climatology at radial ranges between 10 and 
    15 km of  the station  

•  Future work includes examining year to year 
    verification variability, and the physical processes 
    responsible for the strong U.S. lightning frequency – 
    MJO relationship 
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Relationship between U.S. lightning and the MJO 


