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When TORFF met
WDTD: An R20 Story

By Katy Christian, CIWRO/WDTD Research Associate




Preface: Who is WDTD?

* The Warning Decision Training Division (WDTD) develops and delivers
training on the integrated elements of the warning process

* Primarily serve NWS Forecast offices
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weather simulations
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Chapter 1: How it all started...

e Tasked in 2020 with developing training over
TORFF that encapsulated the severe, flash
food, and human factors interactions
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Chapter 2: What'’s out there?

* Conducted literature review of all TORFF-related publications, news articles, etc.
* Few articles existed and most documented meteorological side except for one...

* Looked for:

* Geographic areas common to TORFFs -> WFOs to contact?
Future areas of research -> SMEs to contact?
Local best practices -> national best practice?
Messaging dilemmas -> how to address operationally?
Common themes/topics -> outline for TORFF training?
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Double Impact: When Both Tornadoes and F| Threaten the Same Place A Hazard Multiple: Overlapping Tornado and Flash Flood Warnings in a National

Multiscale Overview of a Violent Tornado Outbreak with Attendant Flash Flooding

at the Same ] Weather Service Forecast Office in the Southeastern United States
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While both tornadoes and flash floods individually present public hazards, when the two threats are both

concurrent and wllomlud (referred to hes mTDRTF events), unique concerns arise. This study aims to ABSTRACT

ABSTRACT

On 1 March 1997 violent tornadoes caused oumerous fatalifies and widespread damage actoss portions of evaluate the and with TOREF events over the he LS. weather warming s e to el operstionsl foresstens entiy b and e
central and eastern Arkansas and western Tennessee. In addition, the associated thunderstorms produced very continental United States. Two separate datasets, one based on overlapping tornado and flash flood warnings alerts to assist people in taking life-saving actions. Assessingrisks for separate hazards, such as flash flooding,
beavy rainfall and flash flooding, with a few locations receiving up fo 150 mm (6 in) of rainfall in 3 . The and the other based on observations, were used to arrive at estimations of the instances when a TORFF event can be challenging for individuals, depending on their contexts, resources, and abilitics. When two or more
mitial envisonment appeated favorable for strong tornadoes with vaseasonably warm meist air at lower levels At Glance was deemed imminent and verified to have occurred, respectively. These datasets were then used to discern hazards co-occur in time and space, such as tornadoes and flash floods, which we call TORFFs, risk assessment
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was conducive for fornadic supercells. The most destructive tornadoes dmlweﬁ aﬁm 2 preexisting surface +Things you cando f you'teinbothatomado L eoding con be cvents were found to be public] unicated via overlapping warnings an average of 400 times per yar, TOREF advice can sugecst contradictory action—that peoplo get low for a tomado and seck higher eround
bovadary where 1 cistuce s B e nbonny Tommoe s warning and a flash flood warning: ey with a maximum frequency occurr the lower Mississippi River valley. Additionally, 68 verified TORFF for a flash flood. The origin of risk information about such threats is the Nsnm!ml Weather Service (NWS)

fi , cvents between 2008 and 2013 were identified and subscquently classified based on synoptic character Weather Forecast Office. This article contributes to an understanding of the warning and forecast system
heaviest rainfall only ensue after vpward motion associated with the direct circulation of an upper-tropospheric +Find the lowest dry, safe floor in your hOme of  esdly threats together, it can be parslyzing | subscquently ynop et o the NG it £ TOREE €yt e & et Dt
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literature for the Social Amplification of Risk Framework, this article argues that during TORFFs, ts
of the NWS warning operations can unintentionally amplify or attenuate one threat over the other. Our
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flood persp the event d inabybrid ptic heavy rain pattern as thunderstorms developed

and moved along surface boundaries aligned nearly parallel fo the mean wind. In addition, strong fow and

= If flooding is imminent or ongoing in your
location, move to a higher level if you can,

o " ¢ ) | results reveal three ways this amplification or attenuation might occur: 1) underlying assumptions that

associsted moistre fiux convergence in the Lower twoposphere favored the formation of cels to the southwest Fren appreciable frequency and in complex metcorological scenarics. Furthermore, despitc these identificd differ- forecasters understandably make about the danger of different threats: 2) threat terminclogy and coordi-
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- Always, always get out of a mobile home if answer s not easy. communication. for rethi

nking sites of amplification and attenuation and additional areas of future study.
you're being threatened by a tornado.




Chapter 3: Getting real-life Interview Questions:

perspective
* Does your office have any operational best practices for
HQ Perspective: TORFF events?
* Greg Schoor* (Severe Weather Program Lead) * Does your office discuss the potential for TORFF events
* Kate Abshire (National Flash Flood Services Lead) leading up to an event?
* How is the office configured during TORFF events to
Comms/IDSS Perspective: facilitate communication between forecasters issuing FF
* Doug Streu (NWSTC) and TOR warnings?
 How does your office handle overlapping TOR and FF
WFO Perspective: warnings, as well as conflicting CTAs?
Norman, OK (OUN) * |s your CWA more sensitive to TOR or FF threats? Or both
Houston, TX( HGX) equally?
Shreveport, LA (SHV) * Do you communicate the threat of dual-hazards
Jackson, MS (JAN) differently between Emergency Managers, Broadcast
Columbia, SC (CAE) Meteorologists, and the public?

Research Perspective:

* Dr. Jen Henderson (Texas Tech)
* Dr. Erik Nielsen (Texas A&M)




Chapter 4: Putting the puzzle pieces together

 Combed through scientific
literature, articles, interview

Warning for Dual Hazard Events: Tornado and Flash Flood (TORFF)

notes, and e-mail threads to What it looked like...
see emerging themes and 5
best practices

Resources = Exit

Warning for Dual Hazard

* Final module reviewed by S Al Sk
internal and external Flash Flood (TORFF)
COI Ia bo rato rS v Warning for Dual Hazard Events: To. =

Introduction

Course Completion Info

» TORFF: Overview

» TORFF Challenges: Hierarchy of H...
» Best Practices: BEFORE a TORFF E...
» Best Practices: DURING a TORFF ...

Contact Information

» O o ¢ PREV NEXT ?




Chapter 5: What it looks like

* TORFF: Overview
* Climatological Characteristics

* TORFF Challenges: Hierarchy of
Hazards

* Messaging Dilemma

TORFF: Climatological Characteristics

Yearly Frequency
° 1 .
Best Practices: BEFORE a TORFF o 400 TORFF events per year :
Event L; |
C e . S | Pref
e Gain Situational Awareness easona’ Freterence |
* Message BOTH Threats O Southern states: March—May . L
« Designate Hydro Warning © Northern states: May - July % )
Forecaster or Event Diurnal Preference N
Coordinator Roles )
o 2PMto7PM local time
* Best Practices: DURING a TORFF :
Common Mechanisms
Event (@
* Minimize Overlapping Warnings o Typical tornado environments*
. . o Hurricanes/tropical storms Geospatial Climatology of TORFF Events in the U.S.
* Be Aware of Conflicting Call-To- - /trop . I (Image Credit: Erik Nielsen)
. o Training or slow-moving .
Action (CTA) Statements I Click to zoom
ShlpErnelE * More info in “Resources”

* Practice Dual Messaging to
Partners




Chapter 5: What it looks like

TORFF: Overview
* Climatological Characteristics

* TORFF Challenges: Hierarchy of
Hazards

TORFF Challenges:

* Messaging Dilemma Hierarchy of Hazards

* Best Practices: BEFORE a TORFF
Event

* @Gain Situational Awareness
* Message BOTH Threats

Public

* Designate Hydro Warning i | iy

Forecaster or Event TOR_S a;e  TOR often gets

inatorRoles | [#&y ... 9L W ercelved as = :

Coordinator Roles i ' higher staffing

_ ._scarier than FFs

* Best Practices: DURING a TORFF '

Event T—— | g . S—

: : ©  lLessstigma

* Minimize Overlapping Warnings | fif s 2 | w FFs are ‘"'EWEd - with missing FF

* Be Aware of Conflicting Call-To- | “9ma.nbilsance . thanTOR |
Henderson et al. (2020)

* Practice Dual Messaging to
Partners “The image of the guy and girl where the guy swung his head at another girl was SUCH

a great metaphor for the TOR vs FF. Very creative and spot on.” — WFO Meteorologist




Chapter 5: What it looks like

* TORFF: Overview
* Climatological Characteristics

* TORFF Challenges: Hierarchy of SPC Convective Outlook
Hazards '

* Messaging Dilemma

 Best Practices: BEFORE a TORFF
Event

* @Gain Situational Awareness
* Message BOTH Threats

* Designate Hydro Warning
Forecaster or Event
Coordinator Roles

* Best Practices: DURING a TORFF
Event

* Minimize Overlapping Warnings

Best Practices: BEFORE a TORFF Event

1. Gain Situational Awareness

-

% Look for overlapping SPC and WPC threat areas

% Identify your urban
hotspots and know ,\r / 2 S
your antecedent soil LI

conditions ij:m;/ ALABKMA \}
% Know what types of : / iy -
events and ;

environments result

Soil Saturation [%]

in TORFFs* o

7! 8

* Be Aware of Conflicting Call-To-
Action (CTA) Statements

FLASH Max Soil Saturation

* Training supercells, TCs/Hurricanes, or
transition from discrete storms to MCSs

* Practice Dual Messaging to
Partners




Chapter 5: What it looks like

* TORFF: Overview
* Climatological Characteristics

* TORFF Challenges: Hierarchy of .
Hazards Best Practices: BEFORE a TORFF Event

* Messaging Dilemma 2 Message BOTH Threats @Severe Weather Expectedilate Tonight

Severe + Limited Threat: Severe
* Best Practices: BEFORE a TORFF e v e s et
¢ i gusts and small hail. A usts, small hail. Some A few tornadoes
Eve nt "’ S:]a rt dual messagl ng befo re Strong tornada is possible. (gontmducs possible. pnssib‘le.
the event
* Gain Situational Awareness g Heavy Rainionightihrough Thursday Night
e Message BOTH Threats % Give equal attention to both  Multiple rounds o FESVFESIaN re expected
. . »  Widespread 3 to SiHchesErelikely, with locally higher amounts possible
o De5|gnate Hyd ro Wa rning threats durlng dally or W68k|y o - *+ Fo [HREATSHOOding may threaten homes and close roads
ief verview later tonight] .
FO reca Ste r 0 r Eve nt bﬂeﬁ ngs . Otl‘:cr:?si, river, -' dinpEatioodinpefstreets and low lying areas likely.
COO rd | nator ROIES ‘ I b h d . glzgac’nced Risk of severe weather tomorrow for much of the Four State
*»* B e i nte nti onhal abo Ut azar . ':'ir:ing: Mainly midday through late in the evening
4 . * Threats:
* Best Practices: DURING a TORFF order, text color, and wording ot
E - o Highest tormado thrasts conimed to EssDeep East TX
in graphics
Eve nt g p * Flash Flooding threat
. . . . . * Mainly in Deep East TX and along and south of I-20 in LA
* Timing: Mid aft nd well into the nigh
* Minimize Overlapping Warnings e e DAblc e : Pt FoodWatch s melect
* Be Aware of Conflicting Call-To- bias with intentional messaging | * "o durses e e
Act I O n (CTA) State m e nts = All areas Tuesday/Wednesday of next week
Henderson et al. (2020) Toendng Aped 11,2020 [~

* Practice Dual Messaging to
Partners




Chapter 5: What it looks like

* TORFF: Overview
* Climatological Characteristics

* TORFF Challenges: Hierarchy of
Hazards

* Messaging Dilemma

 Best Practices: BEFORE a TORFF
Event

* @Gain Situational Awareness
* Message BOTH Threats

* Designate Hydro Warning
Forecaster or Event
Coordinator Roles

* Best Practices: DURING a TORFF
Event

* Minimize Overlapping Warnings

* Be Aware of Conflicting Call-To-
Action (CTA) Statements

* Practice Dual Messaging to
Partners

Best Practices: BEFORE a TORFF Event

3. Designate Hydro Warning Forecaster or Event Coordinator
Roles

Hydro Desk

*

+* Focuses ONLY on hydro threat
o Does NOT work any other hazards
%+ Communicates FFWs to team members

Event Coordinator

o

" Maintains situational awareness

O Prevents tunnel-vision and
“Oopsie FFWs”
+* Relays which threat is greater at the
moment
+* Keeps track of overlapping warnings

EXPERTISE ORGANIZATION

—ny
----

Forecaster in Charge |

. Warning Desk

Communication Desk
Forecasting Desk

. Equipment Desk

D Hydrologist Office -

Recommended WFO Configuration
(Image Credit: Henderson et al. 2020)




Chapter 5: What it looks like

* TORFF: Overview
* Climatological Characteristics

* TORFF Challenges: Hierarchy of .
Hazards Best Practices: DURING a TORFF Event

* Messaging Dilemma 1. Minimize Overlapping Warnings

* Best Practices: BEFORE a TORFF % Be targeted with TOR warnings

Event o Draw TOR around tornado - not entire storm!
«» Trim and update TORs frequently to eliminate overlapping areas
# Consider confidence, magnitude, and distance from radar of TOR
* Message BOTH Threats before issuing on top of ongoing catastrophic flash flooding

e @Gain Situational Awareness

NEXRAD Bast
| 2020 6

* Designate Hydro Warning
Forecaster or Event
Coordinator Roles

e Best Practices: DURING a TORFF
Event

* Minimize Overlapping Warnings

» Reflectivity

0 PM EDT

5 minutes later

Goal: Get public out
of overlapping

* Be Aware of Conflicting Call-To- :
warnings ASAP!

Action (CTA) Statements

* Practice Dual Messaging to
Partners




Chapter 5: What it looks like

TORFF: Overview
* Climatological Characteristics

TORFF Challenges: Hierarchy of
Hazards

* Messaging Dilemma

Best Practices: BEFORE a TORFF
Event

* @Gain Situational Awareness
* Message BOTH Threats

* Designate Hydro Warning
Forecaster or Event
Coordinator Roles

Best Practices: DURING a TORFF
Event

* Minimize Overlapping Warnings

* Be Aware of Conflicting Call-To-
Action (CTA) Statements

* Practice Dual Messaging to
Partners

Best Practices: DURING a TORFF Event
2. Be Aware of Conflicting Call-To-Action (CTA) Statements

2,

v

FFW

“Move to higher
ground!”

“Turn around, don’t

»”
!

drown

TOR

“Move to a
basement or an
interior room on
the lowest floor of
a sturdy building.”

“Torrential rainfall is
occurring with this
storm, and may lead
to flash flooding. Do
not drive your vehicle
through flooded
roadways.”

*#** SPECIAL CASE CALLS TO ACTION ****=*

Squall line tornadoes

* Tornado Warning for...

Northeastern Chambers County in southeastern Texas...

* Until 715 AM CDT.

* At 639 AM CDT, a severe thunderstorm capable of producing a tornado
was located near Winnie, or 9 miles west of Hamshire, moving
northeast at 15 mph. The main threat remains flash flooding, as

this area is in a flash flood emergency.

HAZARD. . .Tornado.

SOURCE. . .Radar indicated rotation.

IMPACT...Flying debris will be dangerous to those caught without
shelter. Mobile homes will be damaged or destroyed.
Damage to roofs, windows, and vehicles will occur. Tree
damage is likely.

* This dangerous storm will be near...
Winnie around 655 AM CDT.

Stowell around 760 AM CDT.

PRECAUTIONARY/PREPAREDNESS ACTIONS...

TAKE COVER NOW! If you are outdoors, in a mobile home, or in a
vehicle, move to the closest substantial shelter and protect
yourself from flying debris.




Chapter 5: What it looks like

* TORFF: Overview
* Climatological Characteristics

* TORFF Challenges: Hierarchy of

Hazards Best Practices: DURING a TORFF
* Messaging Dilemma Event
* Best Practices: BEFORE a TORFF 3. Practice Dual Messaging to Partners
Event
* @Gain Situational Awareness ¢ Message both threats equally on social media

* Message BOTH Threats

* Designate Hydro Warning
Forecaster or Event

+* Use graphics that address recommended actions
during TORFF events

Coordinator Roles & Use NWSChat to
. communicate hazard
* Best Practices: DURING a TORFF R
prioritization to emergency b :
Eve nt managers and media Find your safe place that protects you from extreme winds AND flash flooding.
.. . . . Move to a designated storm shelter or interior room on the lowest floor - safe from flooding
b Mlnlmlze Overlapplng Wa rnlngS partners Minimize travel. Stay away from flooded roads

Culverts/roadside ditches are not safe places during heavy rainfall. @ @

* Be Aware of Conflicting Call-To-
Action (CTA) Statements

* Practice Dual Messaging to
Partners




Chapter 6: Downscaling concepts further

 How can we further downscale concepts from the TORFF training to be
applicable to our workshop simulations?

* Last day of workshop: Ideal TORFF simulation
* Overlapping FF and TOR warnings with FFE criteria met




Chapter 6: Downscaling concepts further

Gain situational

awareness \

Avoid conflicting

CTAs —)

Assist public

with hazard

prioritization

Handling Overlapping Hazards

(TOR+FF)

FF Side

o Display TOR/SVR warnings
(Observations -> Local CWA
Warnings)

o Avoid “Move to higher ground”
wording*

o Be strategic when upgrading IBW
tags to help public prioritize threats

o Communicate before new warnings
and updated tags

* Exception being FFEs

TOR Side

o Be cognizant of where FFWs are
o Be targeted with TORs!

o Trim TORs frequently!

o Add “Torrential rainfall” CTA

**** SPECIAL CASE CALLS TO ACTION *****
Squall line tornadoes
Over water - boaters seek shelter :‘

[ orrentialrainfall e
w >

TAKE COVER NOW! Move to a baseme
floor of a sturdy building. Avoid
or in a

o Communicate before new warnings
and updated tags

Gain situational
awareness

Minimize

e \crlapping

warnings

N Address messaging

dilemma/message
BOTH threats

€= Designate hydro warning

forecaster/situational
awareness/communication




Chapter 7: Practice makes progress

Before TORFF Discussion

* Hydro warning forecaster is VERY
often siloed from 2 SVR warning
forecasters throughout the
simulation

e Little attention given to
overlapping hazards and
messaging dilemma until in the
moment OR after it’s over

After TORFF Discussion

e Both Severe and Hydro Warning
Forecasters are MUCH more
proactive to:

* Anticipate the TORFF threat

* Message appropriately in CTAs
e Mitigate overlapping hazards

e Communicate with each other!



Epilogue: Where do we go from here?

* Developing TORFF training specific to Tropical Cyclone situations

e Understanding how NWS warnings are used and disseminated by our
partners (e.g. Is attention to CTAs in TORFF scenarios making a difference?)

Contact Info: katy.christian@noaa.gov
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