INTRODUCTION

This poster examines the meteorology prior to people being
struck by lightning in the state of Colorado.

22 lightning strike casualty cases examined.

For each case, lightning activity from the time of the casualty to
30 minutes prior Is shown. A WSR-88D radar/CG lightning plot
at the time of the casualty Is also shown. Most cases (20), show
CG flash data, but two cases show IC flash and CG stroke data.
VAISALA NLDN data was used in this study.

Questions | wish to answer included:

How much CG lightning was occurring in the vicinity prior to the
person being struck?
— Few flashes or numerous flashes in the vicinity prior to the

casualty occurring?

— 18t flash from storm?
—Bolt from the blue?

— Distance between flash which caused casualty and flashes

orior

Did people have a chance to seek safe shelter, or were they in a
location where no safe shelter could be found?

What was the intensity of the rain in the vicinity prior to the
person being struck?

How fast was the storm moving?

Forensic Lightning Studies:

Two important things needed for this study:

LOCATION:
Where was the victim struck?
Typically this was well known (GPS), News Media.
TIME:
What time the victim was struck?
Not so easy, narrowed down by:
911 call registry.
News media, withesses.

FLASH RATE DEFINITIONS

CG flash rates were calculated for 20 of the 22 cases (two of
the cases | could not calculate a flash rate as | could not
determine, within reason, which flash actually caused the
casualty). CG flashes which occurred within a 5-minute time
period of the casualty and within a 6-mile radius were used to
calculate the flash rate (“5 Min/6 Mile Criteria”).

| used the following Flash Rate definitions:

Frequent flash rate activity: CG activity >= 1.0
flash per minute within 5 Min/6 miles.

Infrequent flash rate activity: CG activity < 1.0
flash per minute within 5 Min/6 miles.

To your right, you will see “Time vs Distance” lightning plots for
the each case. The area In shows the CG activity within 5
minutes and 6 miles of the casualty.

Stephen Hodanish
NOAA/National Weather Service
Pueblo, Colorado
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Time vs Distance plots, and a radar/lightning image for each of the 22

cases. The first plot

shows the “large scale” CG activity which occurred 30

minutes and 10 miles from the casualty location. The second plot shows the
same data, except 10 minutes and 6 miles from the casualty location. The
“0:00” on the abscissa marks the time of the lightning flash which caused the
casualty. Flash rates were calculated within 5 minutes and 6 miles of the

casualty (

). Aradar image with the CG lightning data is also

shown for each case. An arrow (or circle) denotes the flash which likely

caused the casualty.
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For this case (Ute Trail), both CG (red) and IC (blue are
shown. The CG data is stroke data (not flash data).

For this case (Rainbow Overlook), both CG (red) and IC (blue
are shown. The CG data is stroke data (not flash data).

These two cases
| could not determine
which CG flash caused
the casualty
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Location of the 22 lightning casualty cases

FINDINGS..
For the 20 cases In #f5min,  (FUmin)
whichlcould Lo (o sim
reasonably determine - VS min, (02 Fimin)
which flash caused S/s min. (10 Fimin)
. : 1/5min, (0.2 Fl/min)
the casualty, it was 7/5 min, (1.4 Fijmin)
] 2/5 min, (0.4 FI/mlln)
found that 70% of the o5 min, (0.0 Rfmin)
people who were asmin. (03 Fimin)
. . . - 9/5 min, (1.8 Fl/min)
struck by lightning in J5min. 03 Fimin)
Colorado were being G no e cetermines
struck by storms that 1S min. (02 Flimin)
were producing o8 min, (0.0 Fimin)

iInfrequent lightning
activity (CG activity < 1.0 flash per minute within 5
min/6 miles.

Was there CG lightning nearby prior to the flash that
caused the casualty? Six of the 20 cases had no CGs
occur (within 5 min/6 miles) prior to the flash which N
caused the casualty. For the other 14 cases, the 1)
average time and distance between the CG flash which |
caused the casualty and the prior CG flash was 1:52
minutes and 3.14 miles respectively.

Most of the storms were only producing light to
moderate rain at the time of the lightning casualty.

Average storm motion was 5 to 15 mph. In most cases
(77%), a safe shelter was nearby.

Of note, 3 of the 22 cases showed NO CG lightning
occurring with 30 minutes or 10 miles of the casualty
location (“first flash from the storm”).

The most important finding in this study is that the
majority of storms that produce lightning casualties In
Colorado produce infrequent CG lightning activity (< 1
flash per minute averaged over a 5 minute time period
and within 6 miles of the casualty event).

WHEN THUNDER ROARS...GO INDOORS!



