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Wireless Emergency Alerts (WEAs) sent via the Integrated Public Alert and Warning
System (IPAWS) are short message alerts that authorities can send to devices in specific
geographical regions during times of imminent threat. These messages give authorities the ability
to distribute important information in a timely manner to those who need it most. Effective May
2019, the Federal Communications Commission (FCC) increased the character limit of WEAs
from 90c. to 360c. The extra 270c. available provide authorities with an opportunity to share
additional and clarifying information in WEA messages.

Current research regarding best practices for creating short message alerts is available.
However, the majority of information is vague and requires interpretation before implementation.
This thesis reviews and analyzes research and evidence-based guidance currently available to those
creating short message alerts. Using the research, evidence-based guidance, and subsequent
analysis, fifteen user prompts were developed and implemented to build a message creation tool
that generates wildfire evacuation messages. The result of using the tool is a wildfire-based
evacuation message that auto-incorporates the research and guidance currently available. This
thesis helps develop a foundation for the bridge between short message alert research and the

practical generation of messages during imminent threatemergencies.
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Extended Abstract

During imminent threat emergencies, authorities’ ability to communicate with the public and pro-
vide them with timely and accurate information is imperative. Wireless Emergency Alerts (WEAs)
sent via the Integrated Public Alert and Warning System (IPAWS) are short message alerts that au-
thorities can send to devices in specific geographical regions during times of imminent threat. These
messages give authorities the ability to distribute important information in a timely manner to those
who need it most. Effective May 2019, the Federal Communications Commission (FCC) increased
the character limit of WEAs from 90c. to 360c. The extra 270c. available provide authorities with
an opportunity to share additional and clarifying information in WEA messages.

Current research regarding best practices for creating short message alerts is available. However,
the majority of research results are vague and require interpretation before implementation. This
thesis reviews and analyzes research and evidence-based guidance currently available to those creat-
ing short message alerts (i.e., message creators). While the research gathered is applicable to most
imminent threat hazards, wildfire-based evacuation messages were chosen as the focus for the re-
mainder of this thesis. Using the research, evidence-based guidance, and subsequent analysis, fifteen
user prompts were developed that inquire relevant and important information about a wildfire-based
evacuation. These fifteen prompts were used to build a message creation tool that generates wildfire
evacuation messages. A message creator can use this tool by selecting or entering responses to each
of the fifteen prompts. The result of the responses and the purpose of the tool is to generate a
360c. wildfire-based evacuation message that auto-incorporates the research and guidance currently
available.

Case studies were completed to observe the validity and contributions of this tool. WEAs sent
during the Thomas Fire, Lilac Fire, and Lake Spokane Fire were analyzed to identify potential
problems/shortcomings with the original 90c. messages. Using the message creation tool, new
360c. messages were generated for each fire based off of the original message and additional research
gathered on the fire. Through a comparison of the 90c. WEA and the tool-generated 360c. WEA |
the benefits and limitations of the tool and new messages were discussed.

This thesis helps develop a foundation for the bridge between short message alert research and the
practical generation of messages during imminent threat emergencies. Future research is proposed
to further develop this tool for purposes other than evacuation, hazards other than wildfires, and

systems other than WEA (e.g., mass notification systems).
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1 Introduction and Motivation

Imminent threat emergencies are rapid onset events that pose immediate and grave danger to
a specific region or group(s) of people. These hazards can be categorized as either natural (e.g.,
earthquakes, landslides, wildfires), human caused (e.g., active shooter, terrorism), or technological
(e.g., biological/ radiological hazard, industrial accident). Incidents such as a hurricane or flood
would not be considered rapid onset emergencies based on their extended warning timeline, however
associated cascading events, such as a dam breaking as a result of a hurricane would fall into this
category. During these events, providing information to the public is of the utmost importance. If
people do not perceive that they have full and accurate information, they are likely to engage in
milling behavior (Aguirre and Wenger 1998; Turner and Killian 1972) — i.e., searching for additional
or clarifying information that they feel is necessary in order for them to make decisions and take
protective actions. Milling behavior can delay movement to safety and increase the likelihood of
encountering danger, which can lead to injuries and even death.

Short message platforms, such as Wireless Emergency Alerts and Twitter, is a channel that
emergency personnel can use to quickly provide information to the public. These messages are
defined as ‘short’ because they are limited in the number of characters allowed; where each letter,
space, and punctuation mark is considered a single character. Two examples of short messages are
Tweets (limit 280c.) that are sent on the popular social media site Twitter and Wireless Emergency
Alerts (current limit 90c., future limit 360c.) that are sent via the Integrated Public Alert and
Warning System (IPAWS).

The Wireless Emergency Alert (WEA) was created in 2012 by the Federal Communications
Commission (FCC) as a way to warn the public about dangerous weather, missing children, and other
critical situations (FCC Consumer Guide 2018). Pre-authorized national, state, or local government
authorities have the ability to create and disseminate Wireless Emergency Alerts (WEAs) using this
system (FCC Consumer Guide 2018). The messages are geo-targeted using the regions surrounding
cellphone towers; meaning the authority selects the region of users that will receive the message, as
long as the user’s wireless carrier participates in the program and his/her device is WEA-enabled
(FCC 2018). WEAs can be highly effective during times of emergency because they do not use
the same channels as SMS messages for delivery (FCC Consumer Guide 2018). For instance, if an
emergency occurs and mass amounts of people use to their cell phones to contact love ones, search
for more information, etc., cell phone towers might become overwhelmed and decrease speeds or

shut down entirely. If this situation occurs, WEAs would still have the ability to reach users’ cell



phones.

According to the Federal Emergency Management Agency (FEMA), there are more than 1,100
federal, state, local, tribal, and territorial authorities that have the ability to send WEA messages
(Witmer 2017). However, these authorities cannot directly send their message to WEA-capable
devices. Authorities must use one of the twenty five currently available FEMA-approved alert
origination software (FEMA 2019). These software use the free Integrated Public Alert and Warning
System (IPAWS) for the message to be “authenticated, validated and delivered to FEMA’s Alert
Gateway” (FCC 2018). From the alert gateway, the message is disseminated to multiple public
alerting systems, one of which is WEA.

Each alert origination software requires the user to enter the 90c. WEA he/she wishes to dissem-
inate. Some software require the user to enter additional information such as alert type, duration,
event category, urgency, severity, certainty, and URL. For the 3rd party software that require these
additional details, it does not appear that their selections have an impact on the actual WEA
message text.

Therefore, it is the responsibility of the alerting authority to create the WEA before it is entered
into the alert origination software. Many jurisdiction have begun to create message templates for
specific incidents that only require a few pieces of information to be added (e.g., date/time) before
they are sent out. Others rely on people to gather the information and create the message from
scratch while the incident is occurring. Issues arise in the first method because not all emergencies
can fit into these “cookie cutter” situations for which the templates have been created. This may
cause delays as writers are forced to stray from their templates and create new messages, something
with which they might not have experience if they are only familiar with the prescript messages.
The second method can be more effective because it allows for the personalization of each message
based on the specific incident. However, emergencies can be very high stress situations which may
alter the writers’ decision making or cause him/her to make mistakes; both adding to the time it
takes to send the information to the public and decreasing the public’s understanding/ response to
the messages.

In September 2016, the Federal Communications Commission (FCC) adopted multiple changes
to WEASs in order to “promote the wider use and effectiveness of this lifesaving service” (FCC News
2016). One of the changes proposed and adopted was to increase the character limit of WEAs from
90c. to 360c. The proposed timeline for this change was within 30 months of adoption— i.e., May
2019 according to the FCC (2018).

The National Weather Service (NWS) is one organization that employs WEA templates that can



be quickly edited and disseminated during extreme weather events. Posted on their website are the
legacy templates for their 90c. WEAs and the current 360c. message templates (NWS 2019). Both
templates have been included below to demonstrate the length and content differences between the

messages.

90c. Message:
NWS: TORNADO WARNING in this area til 12:15PM CST. Take shelter now. Check

media.

360c. Message:
National Weather Service: TORNADO WARNING in this area until 12:15PM CST.
Take shelter now in a basement or an interior room on the lowest floor of a sturdy
building. If you are outdoors, in a mobile home, or in a vehicle, move to the closest

substantial shelter and protect yourself from flying debris. Check media.

The shift from 90c. to 360c. messages poses a unique set of benefits and challenges. It has been
observed many times that longer messages containing additional and specific information regarding
an incident have a positive impact on the users’ comprehension, personalization, and decision making
(Wood et al. 2015, Bennett 2015, Endogmus et al. 2015, Daly 2014). However, if the user is presented
with too many relevant or irrelevant details or conflicting information, it may cause them additional
milling time. As agencies prepare for this shift in character limit, there are currently very few
resources available that provide education or guidance on how to utilize these additional 270c. The
shift from 90c. to 360c. messages was one of the catalysts for this thesis and was the reason WEAs
were chosen as the short message alert of focus.

There have been many social science studies conducted that examine humans’ perceptions and
potential responses to short message alerts. These studies tend to produce findings and recom-
mendations for specific hazards and conditions; very few take these findings and produce usable
guidance. The guidance that has been produced for effective creation of short messages tends to be
vague and requires interpretation from its user. Sutton and Kuligowski (2019) is one of the only
publications found that not only provides guidance for effective message writing, but demonstrates
the guidance through sample message templates.

The purpose of this research is to generate a message creation tool that will assist agencies in
writing effective 360c. WEA messages. While the research and guidance gathered regarding best

practices in short message alerts is applicable to all hazards, the tool will focus on generating mes-



sages for wildfire-based evacuations. The tool will gather information from the user through simple
prompts, organize it, add additional verbiage and punctuation, and produce a 360c. WEA message.
The tool is research-based and the supplemental information it collects ensures the additional 270c.
are being effectively utilized. The potential applications of this tool are using it to generate message
templates before an incident occurs or using it in lieu of ‘free-form’ message writing to generate
messages right before or as an incident is occurring.

The purpose of this message creation tool is to help bridge the gap between fundamental social
science research and short message alert creation by determining and implementing the research’s
practical applications. This base tool is expandable for hazards, purposes, and systems other than
wildfire evacuation WEAs. Looking forward, messages generated by this tool should be tested and

validated for each scenario and associated population.



2 Report Organization and Research Methods

The research methods for this M.S. thesis began in the summer of 2017 while collecting research
for a publication titled A Review of Public Response to Short Message Alerts under Imminent Threat.

This paper aimed to answer two main questions (Kuligowski and Doermann 2017):

1. What is the current status of short message alerting in the U.S.; including usage and
potential limitation?

2. How does the public respond to different short message alerts?

The 2017 publication helped lay a foundational understanding of short message alerts and the
public’s response to them. The research gathered to complete this publication also provided the
majority of the information necessary to complete the “Background and Literature Review” section
of this thesis.

In the fall of 2017, a workshop on short message alerting was hosted by the Fire Protection
Research Foundation (FPRF) and the National Institute of Standards and Technology (NIST). The
purpose of this workshop was to present the preliminary research from the Kuligowski and Doermann
(2017) publication as well as facilitate a discussion regarding the practicality and usability of the
information presented.

This section first reviews the work that was completed in 2017, its application to the “Background
and Literature Review”, and how it helped develop the motivation for this thesis. Next, the limitation
of this thesis project are discussed. The steps used for the development of the research-based message
tool are provided along with details regarding key decisions and assumptions. Finally, the methods
used to apply the message creation tool to wildfire emergency case studies in order to test its validity
are provided. For each of the sections, key decisions and research methods are discussed.

Overall, this thesis combines knowledge of short message system limitations, human response
and behavior, and research regarding best practices in short message alerts. This thesis presents
the research, associated analysis, and a message creation tool that will help authorities to develop
improved short message alerts for communities experiencing imminent threat from wildfire emergen-

cies.



2.1 Publication- A Review of Public Response to Short Message Alerts

Under Imminent Threat

The research collected for the 2017 publication aimed to give a review of the current status of
short message alerts in the United States as well as provide insight into how the public responds to
different short message alerts.

In order to give a review of the current status of short message alerts in the United States, Twitter
and Wireless Emergency Alerts (WEA) were selected as the platforms to be investigated. For each of
the platforms, an introduction to the system, its capabilities and limitations, and upcoming changes
to character restrictions were discussed. Information regarding the usage of Twitter (everyday by
the public and in times of emergencies by alerting authorities) and WEA (in times of emergencies
by alerting authorities) was provided next as well as statistics about cell phone usage in the United
States.

Several research databases were consulted to gather research regarding the public’s response to
short message alerts including Engineering Village, Web of Science, Web of Science: Social Science,
and Google Scholar using the following keywords: emergency, disaster, alert, message, notification,
communication, social media, text, SMS, twitter, mobile, response, interpret, react, and understand.
The research gathered spanned the disciplines of sociology, psychology, communications, human
factors, and engineering. During this search, over 60 potentially useful publications were collected
for further review based on the relevance of their title and abstract to the main objectives of the
publication.

In order to further review the publications and extract useful information, an organizational
system was developed. For each of the publications, the following six types of information were
extracted from each: the topic, objectives, research methods, research findings, recommendations
based on the findings, and other information that was relevant/ potentially of use for introductory
or background sections. If one of the articles reviewed did not contain information relevant to one of
the sections listed above, that section was left blank during the review. The bulk of the information
gathered from the collected literature fell under “research findings” and “recommendations based on
the findings” sections. In order to organize the information gathered in each of these sections, a
sub-organizational method was developed based loosely on the Protective Action Decision Model
(PADM). This sub-organizational method required labeling each piece of information collected with
one of the thirteen numbers below, allowing for easy reorganization later on. Also listed below are

the categories or type of information associated with each number.
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