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Abstract Results Proximity Alert Case Study
Outdoor activities, from golfing to construction, are vulnerable to lightning strikes. Those responsible for safety of personnel and {eadTimes and Duell Times iy Month April 29, 2014 - Estero High School, Estero, Florida — Baseball Practice After School
security of assets need the best possible information on which to base lightning hazard-warning decisions. Several past studies have 156 o TERe The graph to the left shows the lead time
suggested that in-cloud (IC) lightning often (but not always) precedes the first cloud-to-ground (CG) lightning flash in an area of concern (negative number) for total lightning The team saw dark clouds off to the east, but the sun was shining over Estero High School’s athletic
decision makers an opportunity to warn personnel earlier than if the data were limited to CG flashes only. This paper compares lead 5 lightning has an advantage in additional 3:09 PM EDT, so school officials cleared the athletic fields. Not long after the alarm, a direct lightning
times before the first (CG) lightning flash in an AoC and alert duration using total lightning with the lead times and durations based on g lead time over CG-only alerts of ~22 strike hit the batting cage where the baseball team had just been practicing.
CG lightning only and provides an estimate of the percentage of first flashes in a storm that are IC and CG. £ ° minutes on average. Total lightning has
50 - a longer dwell time (positive number) Without the advanced warning, the team may have still been out in the elements and the outcome may
i than CG-only alerts of ~26 minutes on have been very different. This storm and associated strike that impacted the school property was typical
G O al S Of th € ReS earc h average. of a dangerous scenario. The most dangerous lightning strikes occur ahead or behind a storm when
w0 people believe they are not in danger because the storm is not directly overhead.
« To compare lead time and alert duration provided by total lightning and CG lightning only for a simple proximity alert based : 2§ &8 8 2 &4 & % E & £ 5 3 2 Aertingontotal lightning results in about
on 10 mile/30 minutes rule o Momear 48 minutes of additional time under alert

e Comparing lead time On average than CG-Only' 3:09 pm EDT - 26 minutes prior to Cloud-to-Ground
¥ J Percent of unwarned flashes by month for all regions (CG) strike — EN WeatherBug lightning safety solution

d h flach £ h : f hat | h h 5 minute lead time detects In-Cloud (IC) lightning (magenta) within unsafe 315 pm EDT - 20 minutes prior to CG strike — IC
— We consider each CG flash as an event of interest at the pomt of concern, that Is, a PErson or venue wnere the ground The graph to the right shows the percent 7 10-mile radius of school. Students are moved to safety. lightning intensifies east of the school.
flash occurred would have been struck by lightning T — s - S

| | of CG flashes that go unwarned when a .
— We examine the sequence of flashes leading up to the event minimum of 5 minutes of lead time are

— By considering every CG flash as an event of interest we achieve greater statistical significance than if we used only required. In April of 2014, 0.98% of CG g
actual casualty events flashes were unwarned using total 4
»  Comparing alert duration lightning versus 2.82% of flashes
, | _ _ L | S unwarned using only CG lightning. For a 3
— We determine the duration under alert for each event of interest using total lightning and using CG lightning only flash to be unwarned means there was
 Assuming a desired lead time*, to compare the percentage of events of interest for which the lead time was less than the no lightning in the warning area more 2
desired value using total lightning and CG lightning only than 5 minutes before the time of the 1
— By region and by season ground flash under study. . | | | | | | | | | | |
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*For example, a time of 5 minutes might be enough to clear a high-school playing field Month of Year
* To determine the percentages of first flashes that are IC and CG’ by region and by Season Total Lightning Advantage by Month for all Regions ﬁgi?nﬁ)rzg i?gn;if?gs?i)w;g:s?g? srctt?oglG ?H(iak:y-stlgm ﬁgi(t)n?rg %rglg;r?tg ilgudt:;ftreig rletgs(ir?aﬁttrvivl;erhillce:s from
 To determine an advantage of total lightning over CG only by looking at ratios of percent unwarned 3 > minute lead time detects the first CG strike (yellow). school,
The advantage in using total lightning for / R S

proximity alerts Is that the percentage of
unwarned flashes is much lower for a

Methodology flashes occurring once per minute with each flash 2 given required time to evacuate an area.
10 miles i = moving closer to the Point of Concern (PoC) (in -
Simplified Case red) as the lightning approaches and each flash In April of 2014, the advantage was 2.85
. L - times better (2.82%/0.99%) for total
getting further away from the PoC as lightning lightning
17 17 et recedes from the area. 1 |
minites minites il The advantage for using total lightning is
A A % CG Flash The first CG flash (yellow) occurs 11 minutes prior 05 9 95 times Igetter thangCG-onlgl for aﬁ
4442222222224 220 2aasaiasdasiidd to the red flash, whereas the first IC flash (pink) IEEEBEEEERERR] time periods and all regions in this study.

occurs 16 minutes prior to the red flash. In this 0
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The simplified case to the left shows lightning
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Ca g fme = 1T minutes case, the IC flash provided a 5 minute lead time Morth o Yea 3:35 pm EDT - CLOUD TO GROUND LIGHTNING o -
WEY dilhe = ke TITELCS dvant CG-onl STRIKES SCHOOL GROUNDS - CG lightning strikes Total Lightning — Both CG and IC detected during this
:g Leadl’lnrjne - 1(:‘6m|r-1utes advantage over -only. . . . the batting cages where students had been playing event by the Earth Networks-WeatherBug Total
well time = 16 minutes Total Lightning Advantage vs Lead Time baseball a short time earlier. Lightning Network.
_ _ June 2013, All Regions . .. -
he last CG flash occurs 12 minutes after the red The araoh to the riaht shows the 36 1 w
flash and the last IC flash occurs 16 minutes after . dva%tape of USh gtotal iahtning vs CG L 10 s e L =
the red flash. Dwell time relates to how long only Iigh?ning o pgroximitygalertsgwhich | 5 N
*Simplified Example to lllustrate Method lightning keeps the location under alert. varies depending on your expected g
. . 2 ’
minimum lead time. g’ £
: e 5¢€
Detalls Data is shown for the month of June £ 26 N
_ _ _ _ _ 2013 for all regions. Using total lightning = .
To determine average lead times and percent of CG flashes for which lead time was less than a desired value, by total - - g 24 R TN
iahin 4b v and | o CG fiahtning flash. all liahtn A los lead h CG flash Increases your advantage of being 2 - L N o <> by Lighining: This
- . s . T B ANE - 2RSS Ird was seen nanging out on the
E tFr)nr.\g ar; - y CG or|; y,C and for _((ejac fC(j |gdtn|ng as (,ja ]lcg”tnln.g events within 10 miles leading up to each CG flash at alerted as the minimum lead time gets . 1 RN R ging out on
the Point o | oncem ( 0 ).Wel'el entl |e_ ana pProcessea as 101iows. smaller and is expected {0 approach the 2 f_// bating cage p
a.  time, region, latitude, and longitude of the flash were recorded average IC/CG ratio for a region 5 : ) ; : - - - o
b.  lead times for the flash based on total lightning and on CG only were recorded Lead Time
c. ‘“dwell times” for the flash based on total lightning and on CG only were recorded Advantage =+=pctUnwarnedTotalLightning “W-pctUnwarnedCglightning References
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