Temporal and Spatial Aspects of Emergency Manager Use of Prototype Probabilistic Hazard Information

NWS Hazards Simplification Project:

Dr. Daphne LaDue'!, Dr.Chris Karstens?
Michelle Dovil’, Cassandra Shivers

5

Dr. James Correia Jr> James Hocker?, Shadya Sanders®,
, Anjerrika Bean®, Dr. Terri Adams®, Alan Gerard®

10U CAPS, 20U CIMMS & NOAA NSSL, 30U CIMMS & NOAA SPC, “0OCS, °Howard U., SNOAA NSSL

Introduction

Each year emergency managers and their local congituencies must make difficultdecisions
about severe convective weather threatening their area. Thetimingand spatial aspects of
these challenges werestudied during the 20 16 Hazard ous Weather Testbed (HWT) Probabilii
Hazard Information (PH) project (seeKargtens etal. in this onference), which falls withinthe]
iconvectivetimescale of Forecastinga ContinuumofEnvironmental Threats (FACETs) goals.

This work focuses onthe spatial andtemporal aspects of decisionsthat city, countyand state
level emergency managers madewhilesimulating their jobs usngthe PHlinformation that
issued by National Weather Serviceforecasters inanotherroom. Additionally, abroad cast
imeteorologist operated amock TV stationthat provided live broadcasts tothe EM and
forecaster roomns (se Obermeier et al. in this conference), creatingan integrated warning ten
IWT), all cooperatively working the same displaced realtimeandlive weather events

Testbed Design:
Simulated Integrated Warning Team

11 EMs (7 city or
county EMs +1
each: state health,
state EOC, national
guard, school-
university)

EMs in
another
room, using
EDD tosee
PH output

TV broadcasterin a third
room, using EDDto see PHI
output, and streaming

\ Wl “TVstation” to the other
9 forecasters rooms

3 broadcasters (east coast,
upper midwest, and
southeast)

Forecasters in HWT
working w/PH

Datacollected:

*Researcher Observations
*EM Action logs

*NWS Chat logs
*Debriefingdiscussions
*Survey tools
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Strengths and Limitations

Strengths:

* ThelWT design allowed thegroupstoquickly iterate toward ways tousthePHlconcept i
useful ways.

* Several Emergency Support Functiontypes wereincluded

* IWT members put pressureonforecastersthat helpedmitigatethe “nooneis goingto die|
effect of testbeds andsimuations.

Limitations:

* Byimplementingan integratedwarningteam concept welimited ourability to compare
decisions across cases over thethree weeks of the project; individual decisions had a
cascadingeffect on others decisions.

Therewas no publics componenttothisprject, thusthe full impact of a Hazard
Simplification is notknown.

Generalizability may be limited despite purp osefully sampling diverse EMs and ESF types.
Participants wouldhave liked tosee verificationto build trust th o ugh the week,

Spatial & Temporal

e and type of Emergency Supp

Cityand county EMs arevery focused on their jurisdictio
* “Normally tookmy areaofconcernor my, my jurisdction my
location and looked tosee whatwas upstream from me.”

* Hecontinued: “..sometimes youback it outandyoulook at
the..thebig picture, too, [fora]cluetohowthe storms
upstream fommearegoingtoevolve..or whether the th rat's|
really [elsewhere]” — Example quatationfrom Gty EM 4

Focused attention:

* PHIbetter at discriminating areas of concern

+ would beveryhelpful when local situationdifferent: big exam
days (hard to mekeup)vs. “ordinary” days

* “What |likeaboutPHI waseven justthe computer algorithm
features helpedme. If therewas alotofstormactvity it wasa
lot easier to kindoflook atthatand get an idea where | need tof
concentrateversus trying just to look all upanddownaline ora
complex.” — Military EM 2

Current warnings are muchlarger thanPHl plurs, leading tomo
falsealarms for specific cities orlocations
* “Ildon’t crywolf Becausellearnednot to dothatreal quick!”
—City EM 3
Current issues:
someconfusion abouttheareaover which the probabilities
applied
“it hasn't really been provenwith verification”

Thesocial mediagraphic
was enormously popula
amongboth EMs andV
broadcasters, except:
1) green shouldnot bea
threat level — green
means “okay”,and

2) thewords we
assigned to levels were
terrible.

the EM's perspective

In contrast, some EMs haveresponsiility for larger regions (State
level Communications) orspecific points withinlarger areas
(National Guard, State Health).
* National Guard has specific facilities scattered throughoutthe|
state
StateHealth monitorsaccess to hopitals acrossthestateand|
coordinates access toap propriate facility levels

Thresholds for actions:

* some EMs have legal documents that specify
behaviors atdefined thresholds while other
EMs have flexible guidance formore dynamic
decision making

* both must closely follow weather!

Decisions made earlier:

* PHIbetter at discriminating areas of concern

* would beveryhelpful when local situationdifferent: big exam
days (hard to mekeup)vs. “ordinary” days
“What IlikeaboutPHI waseven justthe computer alg orithm
features helpedme. If therewas alotofstormactivity it wasa
lot easier to kindoflook atthatand get an idea where | need
concentrateversus trying just to look all upanddownaline oral
complex.” — Military EM 2

TheDodgeCity storm on May
24,2016: Forecasters were
challenged to keep up withPH
tornado objects forthe cycling
mesocyclones, but EMs gredly
appreciated therefined thred.
areas in which to coordinate
search and rescueactivities.

31 March 2016 Case casesuggested by 2015 PHiparticipant

30 minutes priortothe bad
report,and when thestorm
mesocylonewas stronger:

~32 miles west of Ard
Photo fomSheriff(not a
tornado!)

notasstrong

Fromtheactualwaming:
Hazard...Damagingtornado

Tornado...Observed

WS Chatroom HWTPHI
6:39p: WCM: Law enforcemett  7:33p:CountyEM7:ReportofaTornadoon

WS Chatroom HWTBHI

reportingrotationseen
northeast of Anderson,
AL. Would benear
wherelauderdale,
Limestoneand Giles

Enforcement

thereporton

counties cometogether. 7:34p:County EM 7:Sounding Outdoor
WarningSirens in Ardmore, AL

7:37p:ContactedLaw Enforcementonthe
tornado report,and found outthat
theywererelayingwhat they sawon

6:40p:County EM 7: Alan, did
Law Enforcement givea
direction in which the
rotation is tracking?

6:41p: WCM: Negative

6:42p:County EM 7:Sounding
outdoorwarningsirens
in Lester.

Comments about this case

Byweek3 wehad enoughinfo from Huntsville
to simulatetheevent as it hadhappened!

twitter.

Participants wereunanimous that this was thér IS
life: marginally severe weather, uncertainty
about what is happening, lots of confuson. 2 5

PHlallowed theforecaster theflexibility to isue
onlytwo warnings, andotherwise ueatornao
advisory typeproduct Hewas pleased withhis
performanceafter learning what happened.

Confirmation?

Source..Law enforcementconfimed

theground in Ardmore, ALand
headed east reported viaLaw

7:34p:WCM: Thanks, CountyEM7. Passed

.therealsourceof the
report (via Twitter):
o

vhnt possible Tornado
hit pizza nn in Ardmore pictures to

Bad report comes in ~30min later when the
mesocycloneis 1) closer to theradar,and2)
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prasnrtruid it

“I think [simplifying the hazard messageis] theright idea”
but multiple levels of information are needed:

* TV2:“Ithinkthereis sometweakingtodo..butbeingabletosend
things in oneformatto[EMs]and to the general p ublic, I think
that’s therightidea”

Forecaster P: “Therearedifferenttiersofwhatp eople need : EMs
versus thepublics” and added “/ wouldn‘twanttotake away fro
what [EMs] could see tosimplify it for the public”

School-UnivEM2: “[It is inportant to have] the opp ortunity to
calibrateour decisions as you switch paradigms. You can‘tsimply
leaveoneparadgm and go to the other one, youaregoingtoh
to havesomelegacy informationto make thattransition or you
Just sort ofthrowingdarts atthatpaint.”

Military EM2: “You’re gonnahave tohave different levels of
complexity throughout the system. If youdumbit downthen it’s
Justa crap productall around.”

Sentences vs. bullets:

* Sentences:CountyEM6: “thepeople workingin radio are not
weather experts. ... The conversational piece of it isso important i
a radio environment ...text-to-speech,...[those ma chines] can read
a conversational speech and anenduser canmalesense ofthat”
Bullets: were very effectivefor quickly taking in newinfomation
when busy (EMs)oron-air (TV).

Terminology:
* Did not like “enhanced, slight’; maybe “low, low-medium, medium
7 okay

* Neither “BeAware” or “Get Prepared” (alternatewording to SVS)
wereappropriatewording for every context!

When blending the PHIconcept with HazSimp:
* Forecasters
+ want to beabletoexpress nuancein any formofwaming, eg|
high confidenceofsmall, brief tornad oes is avery different
messagethan slight confidenceofaviolent tomado —is this
differenceclear?
* want to beabletodecidewhen to alert cell phones (warn)
* EMs used both confidenceandlikelihood to make decisions
* TV broadcasters need morethan probability (from PHI) to decide
whether to cutin to programming

The Discussion Box

The discussion box was critical

o 15103 e vl
Bytheend of WL - &4 ACTVATION RequEsTeD

Damaging Hail /Wind Expected: Take Action
each week,  auience: rublic
discussions  Seurce Hazardous Westher Testoed
contained

Alert Level: Take Action

5
Issued: 6/9/2016, 7:16 P
information  what severe il and inds

h as: Where: 35 miles northwest o Terry, MT
*location,

Forecast Severity: il up to 1 inches in diameter and winds up
strend t0 60 mph

information, Forsest kehoss: s e nsadgsph o more el

and Source: Observed
*forecaster  oiscussion: dateadar incicating powert storm capasle o
producing L5 10 2.3 Inche anc winds o 5010 60 mph.
thoughts U7 Sorm s mtding on with larg hll of 1 0. nches In

diameter and winds of 50 60 mph. Next town to be impacted
will be Watkins within the next 20 to 30 minutes. Update: The

about the
storm.

Closing Thoughts

Our veryrich dataset has much moretotellus

..and highly desired. It was posed & developed — by participants — EVERY week o
the2015 and2016PHI projects.

* “[Thediscussion]is uniquely umanand that was the mog important piece of
information...[the discussion] was key to have [alongwith probability]tobe
ableto calibrate [andundersandthe message]”

“Thehuman([ s discussio,

.either defends or discounts the probability”

Further, thehuman adds criticallyimportant infornation: “Every tornado
starts as arainstom. Every sin gle o ne. Andkn owin g w hich one the forecasstel

thinks is most likely toprodu@ a tornado..[is] extremely va lua ble
information.”

When missing, EMs “didn‘t likeit at all. |wasmissing the expertise.”
Thediscussion resolved situations w here multiple objects affectedan area;
clarified what was important

“If it wasn'’t forthe forecaser | would only havethe automationtogoonat
that point andthat’s notenough information”

PHImadeinterrogationmoredynamic for EMs, and coverage on-air noredynamic forTV broad asters: they developedaflowof looking at

tornado threats, then at ®vere, then at lightning.

EMs expressed that their decision making musttakeall aspects of informationinto account andwill handethatinfomation dif ferently d ep endi
on thesituation. Forexample, alargevenue, outdoor eventwith alowchance (30%)ofsubsevere butpotentiallyimpactful winds to tents and
equipment might spuractionwhen on another day they would notact until 60%.

When EMs know theforecasters wiiting their prod uctsthey understand theinformationmuchbetter (seealso our ATinterview work). Tomake}
thebest decisions EMs strongly assert that they need to have forecasters’ added information (see DiscussionBox above).
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