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1. INTRODUCTION 
 
 This paper presents a study developed at 
SIMEPAR (Paraná state weather service) 
using lightning data for electrical thunderstorm 
nowcasting. 
 
 Thunderstorm electrical data collected at 
SIMEPAR such as lightning location, time of 
occurrence, current intensity, polarity, etc, is 
stored in real-time in a relational database. As 
a first step of this study Microsoft Business 
Intelligence bundled with SQL Server 2005 
Beta was used to access some of these data 
and create lightning clusters (Msdn, 2005)  
representing electrical thunderstorms. The 
clusters were continuously monitored to 
predict electrical thunderstorm displacement 
and evolution. 
 
 Work is undergone to assess suitability 
and reliability to the process. Algorithm 
parameters fitting and cases studies are under 
development and further work will be done 
using Weka custering classes (Witten and 
Frank, 2005). Once approved, the 
methodology will be integrated to SisRaios - a 
Java lightning data visualization, analysis and 
thunderstorm monitoring and forecasting tool 
(Beneti et al., 2002). 
 
 It is expected that this computational tool 
enhanced by the data mining study will aid 
meteorologists and power companies to 
monitor electrical thunderstorms, supplying 
information for starting up maintenance teams, 
as well as providing a better thunderstorm 
warn to civil in general and improving 
SIMEPAR's nowcasting capabilities. 
 
 
2. DISCUSSION AND RESULTS 
 

 The aim of clustering (Fayyad et al., 1996) 
lightning data is to track the clusters 
displacement allowing thus electrical 
thunderstorm nowcasting by extrapolation.  
 
 First analysis was made with a sample of 
2.000 thunderstorm electrical discharges at 
Paraná state (south of Brazil) with 30 minutes 
time window. Microsoft Clustering algorithm 
was employed using SQL Server 2005 Beta. 
 
 Despite the geographical nature of the 
event which suggests Euclidean distance 
measurements K-Means was adopted as 
clustering method. Scalable EM (Expectation-
Maximization) was also studied because it 
best handles large data sets (Bradley et al., 
1998). Non scalable K-Means brought better 
results in position sense. 
 
 Figure 1 shows that clusters obtained at 
this analysis configuration are visually quite 
representative to the lightning positions. Next 
30 minutes increase in time window showed 
however a poor relationship between clusters 
from first and second time windows. 
  
  

 
 
Figure 1. 30 minutes time window clusters 
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 In order to be able to track the clusters 
displacements, a second approach was to 
reduce the time window to 15 minutes. It was 
also changed the cluster count parameter from 
the default value (10) to the best count for 
each case (selected automatically by the 
algorithm). Figure 2 shows na example with 3 
clusters generated with the changes described 
above (Time step 1). 
 

 

 
 
Figure 2. 15 minutes time window clusters. 
Time step 1. 
 
  
 The calculated locations in the next 15 
minutes step clusters (shown in Figure 2) 
corresponded to the actual lightning activity 
track (except for the cluster 3, which should 
move to the east but moved to the west). The 
updated clusters positions are depicted in the 
Figure 3 below. 
 

 
 
Figure 3. 15 minutes time window clusters. 
Time step 2. 
 

 Further 15 minutes were increased and in 
some cases the clusters tracks were lost, as 
shown in Figure 4 (Only 2 clusters plotted).  
 

 
 
Figure 4. 15 minutes time window clusters. 
Time step 3. 
 
 These clusters track losses can be due to 
the uncoupled phenomenon nature. Other 
variables (such as orography, cold fronts, 
radar and satellite data) should be analyzed 
integrated (Beneti et al., 2004). 
 
 
3. CONCLUSIONS 
 

The clustering analysis using Microsoft 
Clustering Algorithm lead to good results in 
well behaved weather conditions (non 
convective thunderstorms) considering only 
matematical data issues. Non scaling K-
Means, with automatic cluster counting in 15 
minutes time window were the best 
configuration scheme used. 

 
Other algorithms and parameters 

adjustments will be evaluated, including Weka 
Java classes in order to add Data Mining 
capability at SIMEPAR's visualization and 
analysis tool (SisRaios). 
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