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Abstract 
Lightning is the leading cause of death by natural phenomena, much more than cyclones. In the following research, a modeling of the number of 

people who have been struck by lightning in Miami, USA and the number of victims by this cause, during the period from 2007 to 2017 was performed; 
in addition, a short-term forecast and a long-term forecast up to 2030 were made using the methodology of Regressive Objective Regression (ROR), 
which is able to explain variance beyond white noise. The trend of the number of victims was increasing in 1 case, significant at 95 %. As for people 
struck by lightning, the trend was negative and not significant, so there is a high correlation between those struck by lightning and the risk of death, 
for a value of 78.4 %. The purpose of this prognosis is to alert health agencies and entities linked to climate monitoring in the USA so that they can 
take preventive measures in risk areas to try to reduce, and if possible, to reduce the number of deaths caused by lightning strikes.
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Introduction

Florida is the U.S. state with the most deaths due to Lightning 
strikes, according to statistics from the U.S. National Oceanic 
and Atmospheric Administration (NOAA). There have been 53 
thunderstorm-related fatalities in this state between 2007 and 
2017. Out of every 100 deaths that occur in the country between 
10 and 13 occur in this so-called Sunshine State. Florida is known 
as the lightning capital of the United States with storms occurring 
approximately 100 days during the year, compared to California’s 
minimum of only 5 days, the most dangerous area runs from St. 
Augustine (north) to Lake Okeechobee (south) and from the east 
to west coasts. According to NOAA, 94% of the state’s lightning 
strikes are recorded between the last days of May and the last  

 

days of September. Experts in the field state categorically that 
“lightning kills more people in the United States than hurricanes 
and tornadoes combined”. Florida is the state most prone to these 
accidents because of its high heat levels, high humidity and its 
location between the Gulf and the Atlantic Ocean. In addition, the 
combination of rain clouds and high temperatures creates a perfect 
setting for thunderstorms and lightning.

The objective of this work is to model and forecast the number 
of fatalities and the number of people affected by lightning in 
Florida so that once these values are known, measures can be taken 
to reduce or eliminate them completely.
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Materials and Methods

In this work, a modeling of the number of people who have 
been struck by lightning in Miami and the number of victims for this 
cause in the period from 2007 to 2017, a short-term forecast and a 
long-term forecast up to 2030 using the methodology of Regressive 
Objective Regression (ROR) [1-9].

For the forecast of the variables studied, the variables were 
modeled using the methodology of the Regressive Objective 
Regression (ROR) [10], for which, in a first step, dichotomous 
variables DS, DI and NoC were created where:

NoC-Number of base cases,

DS = 1, if NoC is odd; DI = 0, if NoC is even,

Subsequently, the module corresponding to the Regression 
analysis of the statistical package SPSS version 22.0 (IBM Company) 
was executed, specifically the ENTER method where the predicted 
variable and the ERROR are obtained.

Then the autocorrelograms of the variable ERROR were 

obtained, paying attention to the maximums of the significant 
partial autocorrelations PACF. The new variables were then 
calculated taking into account the significant Lag of the PACF. Finally, 
these regressed variables were included in the new regression in 
a process of successive approximations until a white noise in the 
regression errors was obtained.

Results and Discussion

The number of victims per lightning strike is a variable that 
represents a white noise, since so far it is a random event, although 
with this methodology it is possible to foresee the number of 
people that may be affected, and therefore, to take measures so that 
this does not occur, which has been applied to other phenomena, 
processes and infectious entities [1-6].

First, a descriptive analysis of the data of the victims and the 
number of people struck by lightning was performed (Table 1), 
showing that an average of 28 people were struck by lightning 
in Miami, and of these, five died from this cause, this is in a 
correspondence with [11]. The correlation between these variables 
was 0.784, which is significant at 99%.

Table 1: Results of the descriptive analysis of the data.

Descriptive Statistics

 N Minimum Maximum Media Standard deviation

Lightning Fatalities 11 3 45 27.91 10.416

victims 10 1 11 5.10 3.107

N valid (per list) 10     

For the period studied, the maximum number of victims was 11 in 2007 (Figure 1).

Figure 1: Lightning victims in Miami. 2007-2017. 
Source: Redacción NOOA. Diario de las Americas.com.www.diariodelasamericas.com
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Next, the models obtained for the deceased, this one explains 
98.1% of the variance, with an error of 1.6 deceased. The model 
presents a Fisher’s F of 15.603 significant at 95%. The model 
depends on DS (sawtooth) and DI (inverted sawtooth), which 
are variables that contribute variance, although apparently not 

significant, while Step6 represents the importance of case 6 in the 
base and lag2 represents the number of victims two years ago, 
significant at 90%, while NoC is the trend of the series, significant 
at 95% (Table 2).

Table 2: Results of the models obtained for the deceased.

Coefficientsa,b

  Unstandardized coefficients Standardized coefficients t Sig.

Model B Standar error Beta   

1

DS -5.389 2622 -0.744 -2.055 0.132

DI -4.999 2.944 -0.69 -1.698 0.188

NoC 1.006 0.284 1.353 3.544 0.038

STEP6 3.372 2.190 0.233 1.54 0.221

Lag2 0.591 0.239 0.633 2.478 0.089

a. Dependent variable: victims

b. Linear regression through the origin

As for the persons struck by lightning (Table 3), the ROR model 
explains 98.3% of the variance in the short term, with an error 
of 7,138 cases, and a Fisher F of 28.940 significant at 99%. The 
model in question depends on the variables sawtooth (SD), and 

inverted sawtooth (IS), significant at 99 %, while NoC is significant 
to the decrease, at 90 %. Lag1 is the cases regressed in 1 year, i.e., 
the previous year. Step6 represents the impact of case 6, where a 
decrease in eight cases occurred.

Table 3: Results for cases of people struck by lightning.

Coefficientsa,b

  Unstandardized coefficients Standardized coefficients t Sig.

Model B Standar error Beta   

1

DS 62.862 15.345 1.609 4.097 0.009

DI 70.991 15.78 1.818 4.499 0.006

NoC -1.797 0.852 -0.462 -2.109 0.089

STEP6 -8.056 8.358 -0.092 -0.964 0.379

Lag1 -0.929 0.397 -1.045 -2.337 0.067

a. Dependent variable: Lightning Fatalities

b. Linear regression through origin

Figures 2 and 3 show the short-term forecast for the variables 
studied. Both variables forecast high values, despite the fact that 
the 2017 data for lightning strikes are preliminary.

The long-term model for victims also shows an increase in 
the number of cases, which could reach 14 cases by the year 2030 
(Figure 4).
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Figure 2: Lightning Fatalities short term.

Figure 3: Short term victims.
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Only the health management bodies can take measures to 
reduce the number of deaths and lightning strikes.

Conclusion

The tendency of the number of victims is increasing in 1 
case, significant at 95%, while in relation to the people struck by 
lightning, the tendency was negative and not significant, so there is 
a high correlation between those struck by lightning and the risk of 
death, corroborated by the models obtained, both for the deceased 
and those struck by lightning.

We suggest strategies to reduce deaths due to lightning like for 
example campaigns of concern in the beach, where rest the boats 
of fishermen, to do radio and TV campaigns with the forecast of 
people that can be hit by lighting, to use spots with the forecast in 
the beach and in the risky places among others. 
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