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Socio-behavioral Response to a Warning Message

Shift from perception of safety

Message Received Behavioral Response

Additional outcomes

Message Perceptions R ——

Understanding Self-Efficacy

Be“e‘”_”g Response - Efficacy
Personalizing
Deciding Organizational
o . . reputation and trust
From Mileti & Sorensen, 1990 Message Confirmation
Milling
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Key Message Contents to Motivate Action

Message Content Strategy

Source » Use local, familiar, trusted sources.
Hazard/Consequence ¢ Describe the threat/event and the consequences to
Location/Population  « Use familiar landmarks and known physical

boundaries.
Protective Action » Explain the actions needed for health and safety.
Time * When is this happening, when should people initiate action

Sutton, J., Kuligowski,E. Alerts and Warnings on Short Messaging Channels: Guidance from an Expert Panel Process, Natural Hazard
Review ASCE 20:2 (2019). https://doi.org/10.1061/(ASCE)NH.1527-6996.0000324.
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Message Style to Increase Understanding

Plain language Visual Attention

* No jargon * Selectively use ALL CAPS to
draw attention to differences in
the sentence

e ALL CAPS can alsoincrease a
sense of urgency - “NOW”

* No acronyms or abbreviations
* Use familiar words

Sutton, J., Kuligowski,E. Alerts and Warnings on Short Messaging Channels: Guidance from an Expert Panel Process, Natural Hazard
Review ASCE 20:2 (2019). https://doi.org/10.1061/(ASCE)NH.1527-6996.0000324.

WARN

ROOM



Step 1: Evaluate Existing



——
[—

Content Analyses that apply the Warning
Response Model to Emergency Alerts

* Kuligowski, E. D., Waugh, N. A, Sutton, J., & Cova, T. J. (2023). Ember alerts: Assessing wireless emergency
alert messages in wildfires using the warning response model. Natural hazards review, 24(2), 04023009.

* Olson, M. K., Sutton, J., Cain, L. B., & Waugh, N. (2024). A decade of wireless emergency alerts: A longitudinal
3?3%%s8ment of message content and completeness. Journal of Contingencies and Crisis Management, 32(1),
e .

e Cain, L. B., Sutton, J., Olson, M., Waugh, N., & Bertola, E. (2025). Missing information: A content analysis of US
Ir:?issing Aoersons alerts using the missing and endangered persons message framework. Police Practice and
esearch, 1-28.

e Sutton, J., Cain, L. B., Waugh, N., & Olson, M. K. (2024). Message canceled, orders lifted: An examination of
ggz’cz-g(l)ert messages sent as wireless emergency alerts. International Journal of Disaster Risk Reduction, 101,

* Douvinet, J., Rakoto, M., Grancher, D., Daudé, E., & Moutard, R. (2023). Evaluating the content of alert
notifications disseminated in France via FR-Alert®: scientific issues and operational impacts. Netcom.
Networks, communication and territories, (37-3/4).

* daFonseca, M. N., &da Silva, L. P. (2025). Disaster communication messages: Challenges and opportunities
based on Brazil's experience. Progress in Disaster Science, 100440.
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Step 2: Build a warning lexicon

Sutton, J., Olson, M. K., & Waugh, N. A. (2024). The Warning Lexicon: A multiphased study
to identify, design, and develop content for warning messages. Natural Hazards
Review, 25(1), 04023055.

WARN

ROOM



Design a Tool for Message Writers: Step 1

The Warning Lexicon

| Technical Papers | Oct 30, 2023 W) Chack for update

The Warning Lexicon: A Multiphased Study to Identify, Design, and
Develop Content for Warning Messages ©

Authors: Jeannette Sutton B4, Michele K. Olson &8, and Nicholas A. Waugh & AUTHOR AFFILIATIONS

Publication: MNatural Hazards Review = Volurne 25, Issue 1 = https:/doiorg/101061/NHREFO.NHENG-1300

A 13,154 /16 \ % A M ‘

Freely available at bit.ly/WarningLexicon

For contents, download the Supplemental Material

In English and text only

Next steps:
More languages?
Visuals?
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Data Collection
470 Alert and Warning Messages Obtained from 8 Jurisdictions
Hazard Type (n = 91)
Protective Actions (n = 372)

Phase 1:
Lexicon Content Development Message Deconstruction
Messages Deconstructed by Hazard Type (n = 91) and
Protective Actions (n = 372)
Thematic Analysis of Hazard and Action Statements
Hazard Type (n = 48) and
Protective Actions (n = 112)
Hazard Impact Statements Developed (n = 93)
Phase 2: S Hazard Subject Matter Expert Review (n = 15)
Lexicon Verification Impact and action statements verified
Phase 3: Communication Subject Matter Expert Review (n = 5)
Lexicon Style Validation Impact and action statements language validated
Final Warning Lexicon
THE
Sutton, J., Olson, M. K., & Waugh, N. A. (2024). The Warning Lexicon: A multiphased study to identify, design, and WAR N

develop content for warning messages. Natural Hazards Review, 25(1), 04023055. ROOM



WARNING Li):E(igN CONTENT PRE-EVENT CONTENT DURING OR POST-EVENT CONTENT

HAZARD:

Specific name of the hazard that is HURRICANE/TROPICAL CYCLONE/TROPICAL STORM

a threat to the population

HAZARD IMPACTS: [Hurricane/Tropical Cyclone/Tropical Storm] expected at [time] [may/will] cause damaging
Consequences of the hazard on winds and flooding, leading to injury or death, loss of power and water, flying debris, and
populations and infrastructure. damage to buildings, roads, and bridges.

. e AVOID [downed trees, anything that
e BE READY to [evacuate/leave] [location] may be touching downed power lines,

when advised by local officials and debris]

e COVERyourface and head with your
arms, a coat, or blanket to avoid injury
from flying debris

e DO NOTreturn to area after evacuation
[until/unless] [authorized/directed] by
local officials

PROTECTIVE ACTION GUIDANCE:
Recommended actions for
message receivers.

e FOLLOW designated evacuation routes DO NOT walk or drive through moving
[info] water or on flooded roadways

e |F DRIVING, and floodwatersrise
around your car, seek refuge on the
roof or abandon the car for higher
ground on foot

e |F without safe shelter, goto a
recommended public shelter by [time]:
[info]

IF you are alone and unable to [evacuate,
etc.], contact local authorities at [contact
info]

IF IN A LOW-LYING AREA, move to
higher ground

THE
Sutton, J., Olson, M. K., & Waugh, N. A. (2024). The Warning Lexicon: A multiphased study to identify, design, and WAR N
develop content for warning messages. Natural Hazards Review, 25(1), 04023055. ROOM



Steps to Design a Message

( Step 1 >—< What is the name of the organization sending the message? Clear, Known, No acronyms
St 2 What is the hazard/threat? Clearly understood, non-technical name of the hazard and a
ep description of what the hazard is doing/consequences
St 3 Where is the threat occurring/what populations are at risk? Name/describe the location
ep using geographical boundaries, known landmarks
When is the threat occurring? The time and the day of the onset of the hazard or the
Step 4 action
< Step 5 >—< What should people do to protect themselves? Actionable, clear, and descriptive
( Step 6 >—< Where can people get more information? Website, social media, phone #
THE
Sutton, J., Olson, M. K., & Waugh, N. A. (2024). The Warning Lexicon: A multiphased study to identify, design, and WAR N

develop content for warning messages. Natural Hazards Review, 25(1), 04023055. ROOM



Step 3: Test the Warning Lexicon

Sutton, J., Olson, M., Walpole, H., Cain, L. B., Waugh, N., & Wood, M. M. (2025).
The complete message is the best message: The case for standardizing
wireless emergency alerts. Natural Hazards Review, 26(3), 04025030.
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Method

Assessed
973 Participants Assigned one of 5 Assigned one of 3 differences
from New York City hazards message types between messages
on WRM outcomes

THE
Sutton, J., Olson, M., Walpole, H., Cain, L. B., Waugh, N., & Wood, M. M. (2025). The complete message is the best message: The case for WAR N
standardizing wireless emergency alerts. Natural Hazards Review, 26(3), 04025030. ROOM



5 Different Hazards

N\ l V4 — .
(@3 N ENIEI- TR Dytd NI E- 2
Blackout Infectious Po.lice Heavy Chemical
Disease Incident Snow Release

THE
Sutton, J., Olson, M., Walpole, H., Cain, L. B., Waugh, N., & Wood, M. M. (2025). The complete message is the best message: The case for WAR N

standardizing wireless emergency alerts. Natural Hazards Review, 26(3), 04025030.
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Incomplete SOP

There is a police incident in
your area. Please remain
inside, lock your doors,
and don't answer the door
if someone knocks. Call
911 if you see anything
suspicious. We will advise
when clear.

SOP = Standard of Practice

Sutton, J., Olson, M., Walpole, H., Cain, L. B., Waugh, N., &Wood, M. M. (2025). The complete message is the best message: The case for

3 Message Types

Complete SOP

NYC Emergency
Management: W 51st Stis
closed between 6th Ave
and 8th Ave due to a police
incident. Closure will
remain in effect until

further notice. Please avoid

the area.

standardizing wireless emergency alerts. Natural Hazards Review, 26(3), 04025030.

Lexicon

NYC Emergency
Management. Law
enforcement incident in
downtown Manhattan.
Road closures and traffic
delays possible in area.
AVOID area around W 51st
St and 7th Ave until further
notice. CHECK
www.nyc.gov/em for
updates.
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Differences Between Message Types

Incomplete SOP

Complete SOP

Lexicon

Understanding

Believing

Personalizing -

Deciding ;

Info Seeking: What Happened ;

Info Seeking: What to Do -

Self Efficacy

Response Efficacy -

Legend Least Effective

Moderate

No Differences

Sutton, J., Olson, M., Walpole, H., Cain, L. B., Waugh, N., &Wood, M. M. (2025). The complete message is the best message: The case for

standardizing wireless emergency alerts. Natural Hazards Review, 26(3), 04025030.
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Lexicon Experiment Results

1 2 3

i i -

Understanding Belief Self-Efficacy

Systematically Systematically Systematically designed
designed complete designed messages messages increase
messages improve increase belief that a confidence that receivers

understanding serious hazard is can take actions to protect

occurring themselves
THE
Sutton, J., Olson, M., Walpole, H., Cain, L. B., Waugh, N., & Wood, M. M. (2025). The complete message is the best message: The case for WAR N

standardizing wireless emergency alerts. Natural Hazards Review, 26(3), 04025030.
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Lexicon Experiment Replication Study

. . Sample
# Topic Conditions Hazards ] N
Location
Renlicat, ] Blackouts, Flash Floods, Detroit,
eplication o : : :
; Wp L ex 5 Infectious Disease, At- Phoenix, San 1676
arning L.exicon .
. £ Large Criminal Suspects, Diego, St.
experiment , :
Chemical Release Louis, Tampa
Results from the replication study show that the Warning Lexicon and standardizing
outperforms the Standard of Practice messages in all study areas.
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What does a complete
message look like?

Imminent Threat Message

[Source]: HAZARD TYPE
occurring in [location] at [time].
[Hazard impact statement].
[Protective Action Guidance].
For more information visit [URL].

THE
Sutton, J., Olson, M., Walpole, H., Cain, L. B., Waugh, N., & Wood, M. M. (2025). The complete message is the best message: The case for WAR N
standardizing wireless emergency alerts. Natural Hazards Review, 26(3), 04025030. ROOM



Step 4a: Add more contents

Post Alert Messages

Sutton, J., Walpole, H.D., Olson, M., Cain, L., Olivas, S., Pollock, B., & Waugh,
N. (under review). The Post-Alert Message Lexicon. Natural Hazards Review.
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Communication Loop to Reduce Uncertainty

\é . @

Goal: Close the loop
of communication
reduces uncertainty,
and signals the end
of active coping

Goal: Reduce
surprise and help
people make
decisions

Information
Management

Alert & Warning Post-Alert Message

THE
Sutton, J., Cain, L. B., Waugh, N., & Olson, M. K. (2024). Message canceled, orders lifted: An examination of post-alert WAR N
messages sent as wireless emergency alerts. International Journal of Disaster Risk Reduction, 101, 104250.
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A Typology of All Clear Messages

“Restored”
“Contained”

Hazard

System
Restoration
Event Concluded

Resolution

“Lifted”
“Expired”

N

Message

Status of the Behaviors to take

Message Status Behaviors to
Satus of Orders in conclude
Message

THE
Sutton, J., Cain, L. B., Waugh, N., & Olson, M. K. (2024). Message canceled, orders lifted: An examination of post-alert WAR N
messages sent as wireless emergency alerts. International Journal of Disaster Risk Reduction, 101, 104250.
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Examples of incomplete and complete post-
alert messages

Incomplete Complete

* Portland Bureau of Disaster * Portland Office of Disaster
Management. BOMB THREAT Management. BOMB THREAT
message in SW Portland in downtown Portland is
cancelled. Shelter in place contained. The area is safe.
orders lifted. Check for You may return to the
Information at location. Check for information
https://twitter.com/PortlandBE at https://
M twitter.com/PortlandBEM

THE

Walpole, H. D., Sutton, J., & Olson, M. K. (2025). Are we safe yet? Experimental analysis of emergency post-alert messages. International Journal of WA R N
Disaster Risk Reduction, 105753.
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Experimental findings

* Receiving a complete post-alert message
* Reduces information seeking about what happened and what to do
* Increases ability to decide
* Increases feelings of self-efficacy

* Receiving a post alert message increases organizational
e Credibility
* Transparency
* Reputation

THE
Walpole, H. D., Sutton, J., & Olson, M. K. (2025). Are we safe yet? Experimental analysis of emergency post-alert messages. InternationalJournal of WA R N
Disaster Risk Reduction, 105753.

ROOM



What does a complete
message look like?

Post-Alert Messages

[Source]: The [hazard] near
[location] at [## AM/PM] IS ho
longer threatening. You may
[resume, return, conclude action].
[NEW GUIDANCE].

Sutton, J., Walpole, H.D., Olson, M., Cain, L., Olivas, S., Pollock, B., & Waugh, N. (under review). The Post-
Alert Message Lexicon. Natural Hazards Review.
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Step 4b: Add more contents

Missing Person Alerts

Cain, L. B., Sutton, J., Olson, M., Waugh, N., & Bertola, E. (2025). Missing information:
A content analysis of US missing persons alerts using the missing and endangered
persons message framework. Police Practice and Research, 1-28.
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Missing Person Alerts

* 98% of WEAs issued for
Missing and Endangered
Persons (MEP) are missing
crucial information

* Who is missing
* Where to look for them

* What to do if they are found

WARN
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Missing Person Alerts

* MEPs frequently rely on JARGON (such as AMBER Alert) to
communicate the type of missing person and what people should
do to assist

* For this to be a successful approach requires public knowledge.

* An alternative is to use plain language and write complete
messages

THE

Cain, L. B., Sutton, J., Olson, M., Waugh, N., & Bertola, E. (2025). Missing information: A content analysis of US missing pe rsons alerts using W ﬁ R N
the missing and endangered persons message framework. Police Practice and Research, 1-28.
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What does a complete

message look like?
Missing Person Message [SOLI I‘CG] MISSING

[CHILD/ADULT/OLDER ADULT).
[age/race/gender/hair
color/NAME/clothing/other/vuln
erabilities]. LAST SEEN at
[location] at ## [AM/PM]. For
more information visit [URL]. |F
SEEN, call 911.

Cain, L. B., Sutton, J., Olson, M., Waugh, N., & Bertola, E. (2025). Missing information: A content analysis
of US missing persons alerts using the missing and endangered persons message framework. Police
Practice and Research, 1-28.
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Step 5: Build Software

The Message Design Dashboard
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Software: The Message Design Dashboard
* Funded by FEMA-IPAWS

* Freely available and accessible at the following URL.:
atp.aws.fema.gov

* Includes
* All 48 hazards in The Warning Lexicon
* Post-Alert Messages
* Missing Person alerts
WARN
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Other tools available

The Warn Room - blog and consulting services

EM1.com - Al Tools for Emergency Managers

WARN
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Implementation

The resources are freely available...

iImplementation takes time, work, effort, knowledge.

The Warn Room with Bertola Advisory Services is now working with

states and local organizations across the U.S. to help implement
the research presented here.

We can help you, too.
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ROOM



Next Steps

* Build your templates for messaging — standardized, consistent,
evidence-based

* Practice writing messages following the framework presented
here

* Develop strategy and policy for alerting

e Contact me for assistance.
WARN
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THANK YOU

Dr. Jeannette Sutton

jsutton@thewarnroom.com
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