
Verification of the FSU/FPL Lightning Model and Analysis of the Meteorological Conditions Leading  
to the Highest Frequency  of Lightning during the 2012 Convective Season

 Abstract 
Various weather radar-based severe weather parameters have been developed with the intent of assisting National Weather Service meteorologists in their decision making regarding whether a particular storm will produce severe hail. 
Although less common in the subtropical climate of South Florida than in higher latitudes, severe thunderstorms do pose a significant threat to life and property. A noteworthy study initiated for the Southern High Plains by Porter et al. 
sought to develop a linear correlation between the elevation of storm reflectivity cores, height of the freezing level, and reports of severe criterion hail. This method proved a successful aide for use in NWS operations and was 
subsequently studied and implemented operationally in the Northern High Planes by Donovan and Jungbluth and Mid-Atlantic region by Kramar and Waters. The latter study was able to provide a distinct relationship between the 
aforementioned factors despite having a typically different local storm environment than the previous two. This presentation will include the results of a study to determine whether a technique used to predict severe hail at higher 
latitudes can be applied in South Florida. It also identifies temporal and seasonal tendencies of severe-hail producing thunderstorms.  
 
After gathering a dataset of 1 inch diameter hail reports, rawinsonde observations representative of the near-storm environment of 54 storms producing hail one inch or greater in diameter (the criterion used by the NWS) were 
analyzed and the heights of the freezing level were cataloged. More than 70% of the events occurred between 1:00 and 5:00 pm local time and nearly 80% occurred between the months of May and July. Archived WSR-88D radar data 
from Key West, Miami, Melbourne, and Tampa were used, as appropriate, to determine the height above sea-level of the highest 50 dBZ reflectivity in each storm core. The height of the 50 dBZ reflectivity was strongly correlated with 
reports of severe hail, indicating it does have predictive value in the subtropics.  
 
Given this result a procedure was developed on the Advanced Weather Information System (AWIPS) used by the forecasters at the NWS Miami Weather Forecast Office to display the 10th and 50th percentile heights of the 50 dBZ cores 
of the storms used in this study. The Local Analysis and Prediction System is used to indicate the observed freezing level height. This information, in conjunction with the radar display, allows the Miami forecasters to compare the 
observed 50 dBZ height with the percentiles derived from our study. If the height of the observed 50 dBZ core exceeds that of the 50th percentile of the storms in the study there is a good chance the storm will produce severe hail on 
the surface within about 10 to 15 minutes. Examples of the use of the procedure will be shown.  
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Abstract 
The results presented in this study will allow forecasters in the NWS Miami Weather Forecast Office, in a more quantitative basis, to increase their knowledge on the atmospheric 
conditions suitable for active lightning days and provide a better understanding of the performance of the Florida State University/Florida Power and Light Corporation (FSU/FPL) 
model in predicting lightning. The FSU/FPL model produces statistically-derived forecast spatial fields of categorical lightning occurrence at various times throughout the day using 
meteorological parameters as input. This presentation will outline how the lightning forecasts for the 2012 convective season (1 June-30 September) were analyzed in two ways: 1) 
comparing the forecast lightning from the FSU/FPL SREF model to the observed lightning from the National Lightning Detection Network in South Florida; and 2) analyzing the 
weather conditions that caused the highest frequency of lightning.  
The FSU/FPL model predicted 53% of all the lightning in the highest probability range for 15Z, 67% of all the lightning for 18Z, and 57% of all the lightning for 21Z in the highest 
probability range indicating that the model was able to predict the general area where lightning was observed for the 2012 convective season. Large fluctuations in 500 mb 
temperature can explain one of the important physical processes related to lightning activity over South Florida. Decreases in 500 mb temperatures were generally correlated with 
an increase in lightning activity. However, a decrease in 500 mb temperature did not result in an increase in lightning activity if sufficient moisture was not available, if cloud cover 
inhibited surface heating, or if the surface wind speeds were too strong to allow for intensification of sea breeze fronts. Diagnosing the 500 mb temperatures alone was not 
sufficient to explain why lightning occurred on certain days but not others, as there are many atmospheric variables to consider. The combination of low 500 mb temperatures with a 
moist airmass at the leading edge of a Saharan air mass led to increases in lightning activity in South Florida. In addition to these results, images of detailed weather patterns 
intended to help the NWS Miami forecasters identify the days with the greatest potential of active lightning will be presented.  

Methods 
 
Cloud to ground lightning observations are obtained from the NLDN run by Vaisala Inc . 
 
This project is to verify the day 1 forecast from the SREF 15Z model run valid for the 15-
18Z, 18-21Z, and 21-00 periods. For this project will only look at the probability of 1 or 
more cloud to ground lightning strikes in a three-hour period.  
 
The model verification is done for the active days (>2000 strikes).  
 
The model file is placed into ArcMap and the symbology is changed to display the 
probability of one or more strikes.  The data is interpolated by an inverse distance 
weighted (IDW) interpolation to display the probabilities as a surface rather than gridded 
points.  
 
The observed lightning data layer for the correct times are placed over the interpolated 
guidance layer. From this, it is seen where the guidance lines up most with the observed 
lightning. Maps are made for each forecast time.  
 
The probabilities produced by the SREF model are arranged into the following ranges: 0-
10%, 10-20%, 20-40%, 40-60%, and 60-80%. 
 
Probability ranges  are normalized by Lightning Density (Number of Strikes/Area of 
Probability Range (km^2). 

Example Verification Maps for June 15th 

Results – Atmospheric Conditions 
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