SO YOU WANT
TO BEAMETEOROLOGIST?

(Weather and Your Venue)

Dr. Kevin Kloesel
University Meteorologist
University of Oklahoma

Office of Emergency Preparedness

Certified Emergency Manager, State of Oklahoma

@TexasEmbassy
@OUEmergencyPrep

1/24/2017

O

The proof is in the pudding! Weather doesn’t make the top
of this list if the information isn’t correct most of the time!

The Top 24 “Grossing” iPhone Weather Apps
Downloads in the MILLIONS!

We know that NOAA National Weather Service (NWS) weather
radar data and NOAA NWS warning “Alerting” apps are a critical

part of daily decision making in safety-related fields. (many apps
do both)

iPhone app data pulled from the Apple App Store on 19 January 2017
This slide is not an endorsement of these Apps

But the reality is, it doesn’t matter what you think.
It only matters what the judge and jury think...

“The true tragedy to this situation is that matters such as this are not only
potentially predictable, they are preventable with prudent caution and
control of events in the face of available meteorological information,”
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What is your “Duty of Care” when
hazardous weather threatens?

Emergency Policies and Procedures

Emergency policies are not one-size-fits-all They must address the reasonably foreseeable risks for the
events, crowds, and weather conditions that apply on any given day, and the people charged with
implementing those policies must be trained to implement them. The authors should be aware of
important issues such as the Incident Command System, private weather consulting. and trigger charts to
activate the emergency action plan. As helpful as an event organizer's documentation can be in proving

Inmate’s death by lightning is state's fault, lawsuit says

Z,"‘:Km" ih m;w ;:md;‘ ;:::":n ous that they behaved bly under the circ policy documents that are not followed or internal
wi e 5 cusred n vae
parts of the nation. communications showing a lack of training can be the clearest evidence that an organizer has failed to
Archives: $50M settlement reached in State Fair stage meet even their own standard of care.
collapse
Pocono Raceway sued over lightning death

Twn [allas Combirys employees seriou:

weam's Valley B

announced Monday.

Video courtesy of Fox Sports and the Texas Rangers

Student dies in video tower collapse




Video courtesy of Jeffrey King
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Cloud to ground Lightning strike 3 - 1:29 (You can see the distance!)

Cloud to ground Lightning strike 1 — 0:08, thunder followed at 0:25 (~ 3 miles)
(Note: More thunder is audible at 0:38)

Microseconds after the flash, the tree is still on fire.

Cloud to ground Lightning strike 2 — 1:04, thunder followed at 1:23 (~ 4 miles)

And microseconds after that, the tree is still on fire, and a leader is visible.
(and the “Please take shelter” announcement comes at 1:56)
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:04 Shulman: Right now, nobody throwing in the Tampa Bay pen... and MORE
lightning.

:12 Kruk: Is that lightning or are the lights flickering down here.
:14 Lightning strikes...
:15 Shulman: Noooo, that’s lightning (laughter)
Thunder booms 1.8 seconds later..
:17 Shulman: And that’s thunder
CROWD ROARS (this drives me insane)
More thunder is audible at :26  Lightning flashes again at :38

:39 Shulman: Yeah, that’s Lightning.  Kruk: That IS Lightning

:40 Shulman: If this is the 5% inning, the tarp’s probably on the field right now.

But, with 2 outs in the 9th?

What we know...
Lightning doesn’t always strike the tallest object.
Lightning doesn’t always strike the best conductor or lightning rod.

Lightning isn’t always preceded by rain.

Lightning is NOT insane, and lightning storms in most cases can be
anticipated (with the appropriate professional expertise).

There are no NWS warnings for lightning (or sub-severe winds).

Your safety plans MUST take into account that life-saving actions
in threatening weather will be necessary in the absence of official

government weather warnings.

19 Cloud to Ground Lightning Strikes w/in 6.9 miles during the bottom of the 9t inning

wul s, 2014 11:10:56PM EDT 42.3083  -83.0354 -30140amps  2.26 miles 159.781
Jul 6, 2014 11:10:57PM  EDT 42.2877  -83.0152 -18013amps miles. 152.8746
wul 6, 2014 11:11:51PM  EDT 423253 -83.0383 -40359 amps miles 146.2682
Jul s, 2014 11:11:51PM  EDT 423265 -83.0297 -40168 amps miles 128.9769
wul s, 2014 11:11:51PM  EDT 423023 -83.0134 -48233 amps miles 143.0918
Jul 6, 2014 11:12:23PM  EDT 423073 -83.0224 -58443amps  2.63  miles 146.6294
Jul 6 2014 11:12:23PM  EDT 42.2938 -83.02 -32220amps 349 miles 153.3067
Jul s, 2014 11:14:00PM EDT 423474 -83.1035 -19525amps  2.76  miles 2822353
Jul s, 2014 11:16:33PM EDT 422966 -82.9994 -41700amps  3.93  miles 138.1377
wul s, 2014 11:16:33PM EDT 42.2947  -82.9918 -22300amps 4.9 miles 135.426
i, 2014 11:16:34PM EDT 42.2974  -82.9887 -21061amps 4.8  miles 132.2224
wul 6, 2014 11:16:34PM EDT 422853 82966  -21239amps 570 miles 130,592
Jul s, 2014 11:18:13PM EDT 423091  -82.9834 -30230amps  4.01 miles 121.0205
wul s, 2014 11:18:13PM EDT 422942 -82.961 -33443amps 553 miles 124.0344
i, 2014 11:18:13PM EDT 42.2899  -82.9621 -95512amps  5.66 miles 126.8282
wul 6, 2014 11:18:13PM EDT 422864 -82.9491 -32180amps 634 miles 124.9446
Jul s, 2014 11:18:13PM EDT 422877 -82.9477 -21591amps 635 miles 123.9456
wul s, 2014 11:20:33PM EDT 423438 -82.9401 -21821amps 566 miles 86.6
Jul 6, 2014 11:20:33PM EDT 42.2845  -82.9386 15762amps  6.86 miles 123.2687

Also note how long it took to play the bottom of the 9t". After going to a 3-ball count
on one hitter for 8 innings, Rays pitcher David Price proceeded to walk 2, forcing a
pitching change, and extending the time of risk.

Video courtesy of ESPN
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Comerica Park
Home of the Detroit Tigers

AUDIENCE PARTICIPATION TIME!!!
What is your general impression of the lightning risk in Detroit, MI?

Would it be greater, or less than say, Globe Life Park in Arlington, TX?

Comerica Park
Home of the Detroit Tigers

During the 2014 Major League Baseball Regular Season...

2,583 Cloud to Ground Lightning Strikes w/in 8 miles of Comerica Park
These CGs occurred on 31 days during the season. (avg. = 83 per day)

On 21 of these 31 days, the Tigers were playing away games or idle.

That leaves 10 days...

Both ballparks have approxil ly the same cli ical flash density.

Comerica Park
Home of the Detroit Tigers

During the 2014 Major League Baseball Regular Season...

CG Lightning occurred on 10 home game dates (1322 CGs)
An average of 132 CGs on each home game date.
12% of home schedule threatened by lightning

During 5 home game days, lightning did not occur during the game.
But it did during the other 5 games...
and you’ve already seen the video from July 6

July 6, 2014
July 30, 2014
Aug 2, 2014
Aug 26, 2014
Sep 5, 2014

The home games on July 30 and August 26 were delayed, due to
torrential downpours that made play impossible.

July 6, August 2, and Sept 5 games continued play with CGs within 8
miles.

Why? It wasn’t raining at the ballpark (or the storm arrived in the
9th inning - July 6)
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Aug 2, 31 CGs w/in 8mi Sept 5, 11 CGs w/in 8mi

Based on the video clips,
data, etc. what does your
“situational awareness” tell
you about the Major League
Baseball policy regarding
lightning?

It appears that if it’s not raining at the time? Play on!

Globe Life Park
Home of the Texas Rangers

During the 2014 Major League Baseball Regular Season...

1,170 Cloud to Ground Lightning Strikes w/in 8 miles of Globe Life
These CGs occurred on 22 days during the season. (avg. = 53 per day)

On 12 of these 22 days, the Rangers were playing away games or idle.

That leaves 10 days... (sound familiar?)

Rule 4.03 (e) of the Official Baseball Rules,
2015 Edition states:

4.03 (e) As soon as the home team’s batting
order is handed to the umpire-in-chief the
umpires are in charge of the playing field and
from that moment the umpire-in-chief shall
have sole authority to determine when a
game shall be called, suspended or resumed
on account of weather or the condition of the
playing field.

Not only are umpires in charge of your
weather safety, but Rule 4.03 also carries the
following directive: “The umpire-in-chief shall
at all times try to complete a game.”

Globe Life Park
Home of the Texas Rangers

During the 2015 Major League Baseball Regular Season...

2,736 Cloud to Ground Lightning Strikes w/in 8 miles of Globe Life
These CGs occurred on 31 days during the season. (avg. = 88 per day)

On 21 of these 31 days, the Rangers were playing away games or idle.

That leaves 10 days... (this is getting creepy!)

Video courtesy of the Kansas City Royals

0.10” on a baseball tarp weighs
~15,000 Ibs, 7.5 tons of water




..and it’s not just
baseball!

The lightning analysis did NOT include all of the other events
that stadiums like Globe Life in Arlington, TX are used for.. Like
concerts...

Many of you have responsibilities for these events as well. Who makes the call?

CASE 1: A hypothetical storm in Central Oklahoma at 3:00 pm
| S
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What if we enhance the situational awareness by adding another data set?

s

TAKEAWAY #1

Although radar data is a great weather situational
awareness tool, the limitations of radar demand
that you use these data in concert with other
datasets.

Having radar data on an app or a laptop does not
magically enhance your ability to assess weather
risk. In fact, in many cases, it can lead you to
misrepresent or completely miss the actual risk.

CASE 1: A hypothetical storm in Central Oklahoma at 3:20 pm

s

Comprehensive situational awareness paints a different picture of risk to OU




1/24/2017

But, “decision triggers” in place during this hypothetical storm didn’t work very well FY, this is NOT a Hypothetical Storm in Central Oklahoma at 4:00pm

s s

Thunderstorms are NEVER “steady state.” They are ALWAYS evolving.
P . " " P “ iohtni ”
The black ring is the 6-mile radius defined historically by the “30-30 Lightning rule (and while tornado was occurring, 35 CGs inside that black circle between 4:02-4:03pm)

CASE 1: A hypothetical storm in Central Oklahoma at 3:45 pm 3:00PM 4:00PM

[

A lot can change in 60 minutes.

Storms are dynamic and evolving.
School dismissal in progress across Norman, 15,819 students (also OU classes out 3:50-4:00pm)

TAKEAWAY #2 TAKEAWAY #3

Misconception by Advection
There are as many weather threats to life and

property outside the “pretty colors” as inside. Storms don’t stay the same intensity,
shape, speed, direction, etc. during their
Your eye is always drawn to colorful “blobs” on lifetimes.

radar images.

Resist that temptation!




CASE 2: A July storm headed for Winston-Salem, NC at 8:58pm EDT

We’ve been watching these multi-cell lightning storms move to the east at 19mph for an
hour. At the current speed they will reach Winston-Salem at 10:20pm.
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Let’s go back to 8:58pm EDT
and see if there were any
clues to anticipating the
development of this new cell
out ahead of the existing
cluster...

CASE 2: A July storm headed for Winston-Salem, NC at 9:01pm EDT

Has your risk-timing been altered in the past 3 minutes?

What if we query Tilt 2, 3, 4 at
8:58pm EDT?

TILT1

CASE 2: A July storm headed for Winston-Salem, NC at 9:01pm EDT

New radar reflectivity core has appeared 10 miles from your venue.

New reflectivity echoes show
up on Tilt 4 at 8:47pm EDT. This
is 14 minutes before it appears
onTilt1.

The new development is
consistent, cellular and exhibits
increasing BREF values in
successive scans at 8:49pm,
8:51pm, 8:53pm, 8:55pm and
8:58pm.

O




CASE 2: By 9:21pm EDT, lightning is within 8 miles of the venue.

(This is an hour ahead of what you may have been thinking 20 minutes prior, using only BREF1.)
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The severe thunderstorm warning at 8:39pm

East at 25mph

(~ 20 miles)

East at 25mph

East at 25mph

Warning has destinations through 9:05pm, but all are west of central Indianapolis

TAKEAWAY #4
Meteorologists have access to
more complete 3-D info!

Lightning storms are vertically developed. In
most cases, precipitation sized particles (and
hail) develop aloft! Therefore, upper tilts can
provide earlier clues to risk than the most

popular lowest elevation radar scan. (TV and
most Apps ONLY use the lowest radar scan!)

WSR-88D Radar from Indianapolis at 8:44pm August 13, 2011

Just curious... what time did you likely receive the 8:44pm radar image?

CASE #3 WSR-88D Radar from Indianapolis at 8:35pm August 13, 2011

o~
N

AT 8:44pm, by advection, the estimated time of arrival of the “thin line” is 8:53pm
By advection, the estimated time of arrival of the squall line (pretty colors) is 9:15pm

&3
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'WSR-88D Radar from Indianapolis at 8:53pm August 13, 2011

&3

What is going on at the venue at this time?

1/24/2017

From the Investigator’s Report
by Witt and Associates, Inc.

Your radar ‘thin line’ arrives at 8:53pm
(and you probably received the image on your
app at 8:57pm or so)

The “storm” was expected at 9:15-9:20pm

From the Investigator’s Report
by Witt and Associates, Inc.

Your radar ‘thin line’ arrives at 8:53pm
(and you probably received the image on your
app at 8:57pm or so)

The “storm” was expected at 9:15-9:20pm

But the stage collapsed at 8:46pm!

Video courtesy of Dennis Hamm

TAKEAWAY #5
Radar Image Echoes are at BEAM HEIGHT!
NOT THE GROUND!

11
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Video courtesy of MLB Network

1/24/2017

We MUST Model The Actions We Seek!

HOW CAN WE HELP?

Thanks to Troy Willrick at DIS

2016

DAYTONA INTERNATIONAL SPEEDWAY
STANDARD OPERATING GLIDELINES

e [emmitr | i
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FINAL COMMENT!
Your Weather Plan MUST also contain
a Communications plan.

Pre-determined and pre-agreed upon
signage/messaging tied to specific actions.

THANK YOU!

Dr. Kevin Kloesel
University Meteorologist
University of Oklahoma

Office of Emergency Preparedness

Certified Emergency Manager, State of Oklahoma

@TexasEmbassy
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