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Keywords: Increasingly frequent wildfires are affecting residents in the wildland-urban interface in Interior
Wildfire Alaska. How might fire communicators convey risk and crisis information to meet growing con-
Communication cerns about wildfire impacts among a diverse audience of residents? This research draws on focus
Portraits group data to map residents' understandings of the infosphere of Interior Alaska throughout the
:La;il:;ms stages of wildfire events. Residents’ different information-seeking habits reflect their particular
Infosphere concerns related to family and work, levels of trust in government and media, and personal net-

works. Fire communicators can best cater to these audiences by using a tailored approach. To ex-
plore what this might look like, we employ portraiture methodology to form composite portraits
of four example audiences for wildfire information: residents who are energetic information seek-
ers, those too busy to actively seek out information, residents who are off the grid, and those who
are part of Indigenous communities with strong interpersonal networks. Using portraiture
methodology allows us to capture the richness and nuance of the contexts in which risk and crisis
information-seeking takes place while contributing to filling a knowledge gap on how best to tai-
lor information to specific audiences. Risk and crisis communications designed with the diversity
of these portraits in mind might more effectively reach their intended audiences with the most
relevant information.

1. Introduction

Approximately 80% of Alaskans live in areas at risk for wildland fire [1], a situation that presents increasing difficulties, particu-
larly since many Alaskans live in the expanding wildland-urban interface (WUI) [2,3]. In order to maintain public safety before, dur-
ing, and after wildfire events, fire communicators must effectively transmit risk, crisis, and recovery information to the region's resi-
dents, recognizing that this audience is comprised of a diverse public whose various information-seeking habits are informed by fac-
tors such as property size, family status, business obligations, trust, personal networks, and levels of digital and physical connected-
ness [4-7]. Previous research has demonstrated that “undifferentiated communication with a general population is costly and ineffec-
tive,” [8] and fire communicators can do more to tailor messages and modes of delivery to their audiences. This research therefore
seeks to investigate the following questions: What are the key components of the wildfire infosphere in Interior Alaska? How do resi-
dents there seek and/or receive information about wildfires? How might fire communicators better tailor their messaging to meet the
needs of a diverse audience of residents?

This research maps the wildfire infosphere in Interior Alaska and examines how residents interact with it. The “infosphere” is a
system encompassing all knowledge or information and the networks through which these data are communicated [9,10]. The “wild-
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fire infosphere” therefore describes all information relating to wildfires as well as the actors who hold or communicate it and the
channels through which it travels between actors.

In addition to working within a complex infosphere, fire communicators in Interior Alaska perform their duties within the frame-
work of a complex institutional structure. In Alaska, three governmental agencies are responsible for wildland fire management: the
Bureau of Land Management Alaska Fire Service, the Alaska Division of Forestry, and the U.S. Forest Service [1]. The Alaska Intera-
gency Fire Management Plan determines their fire protection strategy while two interagency groups coordinate statewide wildfire re-
sponse. The Alaska Wildland Fire Coordinating Group brings together federal and state agencies with village council presidents and
Indigenous leaders to oversee planning and implementation. Among its working groups is one to address fire education and preven-
tion. The Alaska Interagency Coordination Center assists state and federal agencies with initial attack resource coordination, logistical
support, and predictive services. Many of the firefighters come from village-based crews [1]. Additionally, specific agencies reach out
with particular purposes; for example, the Alaska Department of Environmental Conservation provides air quality advisories, fore-
casts, and recommendations for safety precautions and activities levels. Communication between these agencies and residents is key
to success in protecting lives and property. Within this system of many different parts, our research can best assist communication of-
ficers tasked with informing the public about fire events as well as jurisdictional officials, including mayors, Indigenous leaders, and
incident management teams [11].

To achieve our objectives, this article begins with a brief survey of existing literature on wildfire communication in Alaska. Next, it
presents a conceptual framework that explores the components of the wildfire infosphere and the factors that influence how individu-
als interact with it throughout the course of wildfire events. It then discusses the focus group methodology used to gather data and the
portraiture approach employed to present visualizations of the data. In the discussion of the results, the article describes four arche-
typal portraits that illustrate how to conceptualize the diversity of information consumers in Interior Alaska. The conclusion explains
how fire communicators can tailor communications to reach a diverse audience using the portraits and examines areas for future re-
search.

2. Fire communication literature on Alaska

Existing literature on wildfires in Alaska has not sufficiently mapped the related infosphere. Instead, it primarily examines co-
production of knowledge in the fire science space, particularly the work of the Alaska Fire Science Consortium [12], ecological knowl-
edge differences among communities, managers, and scientists and their impacts on forestry management [13], and the public's risk
perception of wildfire in the Kenai Peninsula [14]. To the authors' knowledge, no previous research has mapped Interior Alaska's in-
fosphere with regard to wildfire, paying particular attention to residents' changing information-gathering behavior as their needs
evolve throughout the course of a wildfire event. To fill this gap, our research aims to construct the infosphere from the information
receiver's perspective by mapping the sources and transmitters residents consult and the content of information they receive or seek.
It then uses these data to develop portraits of the diverse audiences in Alaska for wildfire information and tools to assist communica-
tors reach these audiences.

3. Conceptual framework

Fire communicators work throughout the course of wildfire events to increase individuals’ resilience and maintain public safety
by encouraging residents to prepare strategically and facilitating coordinated public action [15-17]. Wildfire events occur in cyclical
temporal phases, with communication efforts concentrating on risk preparedness prior to a fire [18-21], crisis management during a
fire [22-24], and re-occupation or recovery as the threat to life and property dissipates [25]. Disruptions in risk and crisis communi-
cation, such as a failure to reach a particular audience, the dissemination of erroneous information, or public distrust in information
sources, can endanger residents and thereby disturb public safety [26].

In order to ensure that the correct information reaches the appropriate audience, communicators must understand the compo-
nents of the infosphere, differences in information-seeking behavior among residents in fire-prone areas [27], and which messages get
through and how they are received. Tailoring messages and disseminating them through the infosphere with an understanding of the
various information-seeking behaviors of different audiences improves the effectiveness of wildfire communication.

3.1. Components of the infosphere

Renn provides a useful conceptualization of a hazard infosphere as consisting of a network connecting senders, messages, and re-
ceivers [28]. Senders generate data via observation and collection, analyze its validity, and assign it a degree of significance, while
transmitters broker a message between its source and its receivers [28]. In reality, this relatively simple structure involves a high de-
gree of complexity as actors can serve in several roles—for example, as both transmitters and receivers-and information is often dis-
torted or modified as it travels among one or more transmitters before reaching a receiver [21,29-32].

Along its journey from sources, through transmitters, to receivers, social processes mediate the way a message is received [30].
The social context of an individual's community and personal psychological factors influence how an audience member responds to
risk or an event [21]. Accordingly, the Social Amplification of Risk (SAR) model proposes that transmitters may adjust messages and
receivers may interpret and evaluate messages, assigning meaning, value, or credibility to information according to their preferences,
interests, or beliefs [21,33]. “Amplification stations,” at which messages are modified, can include individuals, social groups, organi-
zations, management agencies, news media, and personal networks, among others [21]. Vertical and horizontal exchanges of social
capital among individuals and communities can also complicate the trajectory of information, as communities with a high degree of
social capital can more efficiently disseminate information [34,35]. The resulting infosphere thereby becomes a complex network of
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actors, information, and the social processes that shapes an audience's understanding of the hazardous situation at hand and affects
their vulnerability to disasters [36].

Existing research on the wildfire infosphere identifies a range of actors from which individuals seek or receive information as well
as great diversity in the content of the messages communicated [37]. Prior to wildfire events, individuals consume information from
several categories of actors: public organizations with specialized knowledge, such as fire departments or state foresters, mass media,
such as newspapers, TV, and radio, and community members, including neighbors, friends, or family [29,38]. This information in-
cludes levels of wildfire risk and preparedness actions that individuals and communities can take [23]. Individuals who do not seek or
receive information at this stage tend to believe that wildfire events are less likely to occur compared to their information-seeking
peers [29].

During a fire event, individuals report finding conversations with fire departments and other experts as well as neighbors, friends,
and family to be particularly useful sources of information, and social media to be the least useful [38]. The geographical scope of an
information source or transmitter plays a role in information-seeking; individuals prefer local outlets, platforms, and organizations, at
times even capitalizing on informal networks or personal connections with experts on the ground [25,39]. The content of information
sought and received during a wildfire event is primarily specific, real-time data about the fire itself (exact location, size, direction of
movement) as well as the material damage (which homes have burned, if any) and action-oriented (whether there is a need to evacu-
ate, which belongings to gather) [25,39,40]. At this stage, information-seeking is urgent and hurried, with little time to pursue details
or context [25,40].

A growing literature examines the information sources or transmitters that individuals turn to after a wildfire event and how this
information can be accumulated. Individuals seek different kinds of information after a fire event, depending on how a community
has been affected, whether or not the individual's home burned down, and when reoccupation can take place [25,41]. Accordingly,
asynchronous channels might be more effective at magnifying messages about recovery than synchronous ones, which prioritize ur-
gent emergency information [42]. One clear conclusion is that there are insufficient sources of new knowledge and ways to store col-
lective memory for many community-based organizations. Local organizations often take the lead in wildfire recovery given the vari-
ation across impacts at the community level, but often they lack knowledge about past recovery experiences or what other communi-
ties have done, a situation that can be improved with more proactive methods to share knowledge across community-based organiza-
tions [43].

3.2. Information-seeking throughout wildfire events

Several models attempt to understand why and how individuals seek and receive information, investigating the factors that moti-
vate information-seeking action and what behaviors occur as a result [44-46]. These models emphasize that information seeking and
processing (how that information is internalized) can be emotional rather than rational, meaning that an audience's perceptions, feel-
ings, and needs play a role in how, why, and which information is sought [45]. By using a bottom-up approach, the RISP (Risk Infor-
mation Seeking and Processing) and FRIS (Framework of Risk Information-Seeking) models examine how psychological and sociocul-
tural factors might play a particularly strong role in informing behaviors during events such as wildfires [45,46]. Indeed, several stud-
ies employing the RISP model have found that information insufficiency (the gap between what an individual knows and what they
believe they need to know) as well as subjective norms (the belief that one should have knowledge about a risk) motivate information-
seeking [44,47-50], although others have found mixed evidence [51,52]. The complementary FRIS model adds that trust in risk-
managing institutions plays a strong role in individuals' information-seeking behavior, as does perception of personal control over the
risk [46]. Yet another model, Planned Risk Information Avoidance (PRIA), posits that similar factors may influence purposeful infor-
mation avoidance, in which an individual intentionally does not seek information [53].

Institutional trust-a measure of public confidence in hazard management agencies—can inform which sources or transmitters indi-
viduals turn to, as well as what information they believe [54], and varies across cultural contexts [55]. Across studies, individuals re-
port higher levels of trust in local and “official” sources of information, such as fire departments or agency professionals [7,38]. Simi-
larly, social trust can guide individuals to prefer information communicated through channels with which they are familiar [44,45],
rendering less targeted sources or transmitters (such as mass media) ineffective [15].

Levels of digital and physical connectedness to communication channels can also influence individual habits, especially in Alaska,
where geographic distance remains a challenge to communication [56]. During hazard events such as wildfires, information needs in-
crease quickly but communication channels may be blocked, thus creating a strong dependency on technologies such as radio, which
are not dependent on cell networks or online connectedness [57]. Individuals might have particularly high information needs in such
situations, which prolong emergency responses and exacerbate the consequences of the hazard [42]. These barriers are compounded
by the digital divide, the inequitable distribution of digital information technologies across a population that contributes to knowl-
edge gaps consistently disadvantaging rural and elderly communities [58,59].

These factors compound the complexity of the wildfire infosphere, especially as Interior Alaska sees an increase in social diversity
[4]. Local social context and individual characteristics inform how communities respond to information about wildfire risk and crises
[6,7]. In light of this diversity, risk and crisis communication must be tailored to the local context and with consideration of the
unique characteristics of populations who live in wildfire-prone areas [5,50,52,60-62].

3.3. Moving risk and crisis communications forward

Given the complexity of the infosphere, the different ways individuals seek information, and the variety of sources and messages,
information targeted to a specific audience can elicit behavior consistent with the intentions of the communicator [18,63]. Examining
communities in Portugal, Oliveira and colleagues concluded that “Wildfire risk management strategies must address the challenges
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linked to the need to tailor communication to people's conditions” [64]. Accordingly, it is necessary to “prepare different approaches
for different audiences” [65]. While risk and crisis communications do emphasize rules such as “Listen to the Public's Concerns and
Understand the Audience,” there is often little discussion of who the audience is and how to understand the diversity within it [66].
Risk and crisis communication studies increasingly emphasize that communicators must understand the recipient perspective and
have begun exploring how to categorize differences in information-seeking behavior [7,38,67]. Research shows gaps in wildfire risk
perceptions between WUI residents and wildfire professionals, making it crucial that communicators better understand their audi-
ences [68]. At the community level, Champ et al. advocate a tailored approach in addressing wildfires, noting that differences regard-
ing communication preferences are among the factors that affect how best to define locally relevant wildfire preparation and mitiga-
tion programs [37].

Despite these advances in wildfire communication, there remains a gap in understanding the specific habits of wildfire informa-
tion-consuming audiences and the ways in which fire communicators can utilize improved knowledge of their audiences to reach
members of even the most remote and disconnected communities. While many previous studies recognize the need for tailored com-
munication [37,64,65,68], existing research has not sufficiently explored what a tailored approach would look like in practice, nor
how to conceptualize the diversity of the information-seeking audience beyond looking at results of quantitative analyses of demo-
graphic information and risk perception. This study contributes to filling this knowledge gap by both employing a qualitative analyti-
cal approach to data and by visualizing information-seeking audiences in an approachable and compelling way.

4. Methods

This section describes our research setting and the methods we used to collect and analyze our data.

4.1. Research setting

The growing frequency of fires and diverse population in Fairbanks, Alaska and the nearby Indigenous community of Nulato, lo-
cated 300 miles by air to the west of Fairbanks, make the Alaska Interior a useful site for analyzing wildfire communication. Residents
of this region include Native individuals whose families have lived in the area for thousands of years as well as settlers who have cho-
sen to move from elsewhere for employment, recreational opportunities, or to escape the quotidian constraints of conventional soci-
ety [4]. The Indigenous groups have a long history of dealing with wildfires and the inclusion of their traditional ecological knowl-
edge, with its local details, historical context, and long-term observations of climatic change, in fire strategies and communications is
essential in building trust between these communities and government agencies [14,69]. Nevertheless, despite their differences, all
residents require information before, during, and after fire events. The variety of audiences for this information and the challenges in
reaching them make Fairbanks and Nulato a critical case in studying and building knowledge about the wildfire infosphere [70].

4.2. Focus groups

The results of this research rely on data collected through focus groups, a qualitative method useful in answering “how” and “why”
questions and teasing out motivations for complex behavior [71,72]. We conducted three focus groups using a standardized set of
questions, two with residents of Fairbanks and one with residents of Nulato. The participants included urban and WUI residents af-
fected by the fires and members of the Indigenous community whose voices are rarely present in discussions about risk or crisis com-
munications [73].

Seventeen participants took part in our focus groups, five and six in the two Fairbanks groups and six in the Nulato group. Sixteen
of these had experienced wildfire events in previous years. All participants were recruited by Information Insights, a professional re-
search company based in Fairbanks, through its lists and contacts. From the pool of candidates who responded to the advertisements,
we selected participants with diverse residences, professions, and experiences in order to encourage discussion about how different
social contexts may inform different information-seeking habits. Only two participants worked for the government (in the Nulato fo-
cus group), ensuring that most participants could describe the information-seeking process rather than efforts to produce messages.
For details on the participants, see Table S1 in the Supplementary Materials.

The groups were conducted virtually in October of 2020, at the end of Alaska's fire season [74]. Because Interior Alaska experi-
enced a highly active fire season in 2019 with large tracts burned, focus group participants had fresh memories of fire events [75]. A
single moderator, who worked as an employee of Information Insights, asked the questions and sought to ensure that all participants
had opportunities to speak in a structured conversation. The moderator's script, which is included in the Supplementary Materials,
asked participants open questions about their experiences with environmental hazards, presented a wildfire scenario to get a sense of
how the participants wanted the government to respond and what kind of information they sought, queried how participants prepare
for wildfires, and asked them what kind of information sources they use and which they trust. The script did not explicitly reference
temporal aspects of wildfire events (before, during, after) in order to let the participants make these distinctions themselves. These fo-
cus groups provided details about what Alaskan residents are most concerned about regarding wildfires and what information they
consult to respond to the fire events. The authors did not attend the focus group discussions, but they were recorded and the data are
subject to the guidance of the university Institutional Review Board.

While the focus groups provided sufficient insight to build an approximation of Interior Alaska's wildfire infosphere, these meth-
ods are limited in that they present self-reported attitudes and feelings, which may not be accurate representations of behaviors and
actions. Alternative methods could include one-on-one interviews or large surveys of the population; we chose focus groups as a rela-
tively efficient way of conducting interviews simultaneously among ordinary Alaskans while providing insight into the social and cul-
tural context that shapes behavior.
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4.3. Portraiture methodology

We use a portraiture methodology to both analyze and present the data gleaned from the focus groups with the goal of expressing
the complexity and context in which information-seeking takes place. Lawrence-Lightfoot and Davis describe portraiture methodol-
ogy as “a method of qualitative research that blurs the boundaries of aesthetics and empiricism in an effort to capture the complexity,
dynamics, and subtlety of human experience and organizational life” [76]. Our implementation of this method particularly focuses on
using portraits to “capture the richness, complexity, and dimensionality of human experience in social and cultural context, convey-
ing the perspectives of the people who are negotiating those experiences.”

We applied this methodology in analyzing the focus group data, engaging in an iterative process in which we composed portraits
of residents and continually revised them to ensure we captured the diversity of concerns, characteristics, and preferences discussed
by focus group participants. Using the qualitative data analysis software Atlas.ti, we were able to identify how various participants
described the complexity of the infosphere, the types of information-seeking behavior participants engaged in, and how participants
received and interpreted fire-communication messages [77]. After developing these portraits, two of the authors revisited the focus
group transcripts to gauge the frequency and significance of concerns, priorities, and needs highlighted by participants to ensure that
the portraits reflected these data.

While portraiture methodology has previously been used as a form of collecting data, here we use it primarily as an analytical tool,
allowing us to develop archetypes of different audiences based on participants' information-seeking behavior and how their respec-
tive contexts might influence their actions. Contexts in this sense refer to “physical, geographic, temporal, historical, cultural, [and]
aesthetic” settings [76], elements of which were drawn from across participant experiences and compounded to form each archetypal
portrait. In this sense, none of the portraits represent real people; rather, they are intended to illustrate the diversity of the audiences
and the contexts which influence behaviors, presenting a synthesis of the participants’ characteristics and their responses in the focus
groups.

In addition to serving as a method of analysis, the resulting portraits enable us to visualize data in a more compelling way than the
graphs and charts that are typical of quantitative approaches. The portraits are designed as heuristics to convey a large amount of
data about linkages between information-seeking strategies and the contexts of the people seeking the information. The goal of pre-
senting data in the form of four portraits is to give fire communicators an idea of the different audiences to whom they should direct
their messages. In theory, if fire communicators can reach these four audiences, they likely would be reaching the majority of resi-
dents in the area.

Unlike experimentalist social science approaches, which favor randomized controlled trials to eliminate context in identifying
causes in treatment and control groups, these portraits emphasize that people live within complex social environments that influence
how they seek and receive information [76,78]. By employing techniques similar to storytelling, we use the portraits to illuminate the
“complex factors that guide individual decision-making” [79,80].

Of course, this methodology has potential downsides. While the usual purpose of data visualization is to be as parsimonious as
possible, here we worked with artists to present a view of the data that makes clear the link between individual and community social
context and information-seeking behaviors [81]. The artists who prepared our portraits were Leah Silinsky, a graduate student at
George Washington University, who developed the three settler portraits, and Holly Wofford, an Indigenous artist with ties to Fair-
banks and Nulato, who drew the portrait of the Indigenous leader. Given the possibly limited representativeness of the focus groups
and the subjective nature of the artist renderings, other researchers could come up with a different set of four portraits. Further re-
search will be required to determine if these four portraits are sufficient to provide an accurate representation of the kinds of audi-
ences in Interior Alaska or if more are needed.

5. Results

The data collected in the focus group discussion fill in and illuminate our conceptual framework which highlights the complexity
of the infosphere, featuring a large variety of actors and messages, the different information-seeking behaviors of the residents, and
the social contexts of the residents that make it possible to develop portraits of the different audiences.

5.1. Infosphere complexity

5.1.1. Sources and transmitters

Participants identified a range of communication platforms through which they seek and receive information, at times distinguish-
ing between the original source of information and the transmitter(s) through which the information reaches them. While the major-
ity of participants reported consuming information mediated via a transmitter, some seek information directly from a source. Table 1
displays three categories of sources that participants indicated as providing first-hand or original information: government, non-
governmental organizations (NGOs) and community-based, and eyewitness accounts. Government sources include federal, state, and
local levels, representing agencies and offices with relatively extensive resources to monitor hazards or risk and make information
available to other actors or the public. NGOs and community-based sources primarily offer information about preventative actions
that communities and individuals can take to reduce risk ahead of a wildfire event, while eyewitness accounts provide first-hand ob-
servations of the environment ahead of and during wildfire events.

Table 1 lists the information sources identified by focus group participants. However, it is not comprehensive and lacks speci-
ficity; for example, it does not include information generated through academic research, nor does it indicate the relationships be-
tween sources that may share or exchange data prior to publicizing information. While Table 1 presents three distinct categories of
sources, many platforms or actors may overlap, collaborate with, or oversee others. For example, governmental actors such as public
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Table 1
Wildfire information sources identified by residents of Interior Alaska.

Federal, State, and Local Government
Federal

U.S. Forest Service (USFS)

Bureau of Indian Affairs (BIA)

Bureau of Land Management (BLM)

U.S. Fish and Wildlife Service (USFWS)

U.S. National Park Service (NPS)

NOAA's National Weather Service

State

Alaska Department of Natural Resources, Division of Forestry & Fire Protection
Alaska Department of Environmental Conservation
Alaska Department of Fish and Game

Local

City of Fairbanks

Fairbanks North Star Borough

Tribal Council

NGO and Community-Based

Fire Safe

FireWise

Community Wildfire Protection Plans (CWPPs)
Eyewitness Accounts

Residents

Emergency First Responders

Journalists

land managers and state foresters may contribute to or sign off on Community Wildfire Protection Plans (CWPPs) [16]. Alternatively,
emergency first responders, who fall under the category “Eyewitness Accounts” may include actors deployed by governmental agen-
cies.

Several focus group participants acknowledged that the information they seek or receive has likely traveled through a complex
network of transmitters before reaching them. For example, one participant uses “radio and media” but knows that these platforms are
“fed information from the agencies.” Another participant knows to go “right to the source of where the information is coming from” after re-
ceiving an initial alert through a specialized emergency communication service. Yet another believes that “social media is a good place
to get [information] out as long as that information is coming from a trusted source like a government organization. ” Participants indicated
that they are often unaware of how many transmitters information has passed through, if any at all. As is later explored, this complex-
ity can facilitate the distortion of the original message and cause doubt among residents that the information is trustworthy.

Table 2 lists the participant-identified transmitters in six categories: governmental, information aggregators, specialized emer-
gency communications, mass media, neighborhood/community, and social media. This table helps illuminate our conceptual
framework by making clear the complexity of the wildfire infosphere.

One participant mentioned not using any specific transmitter to seek information, but rather relying on a digital search engine,
such as Google, to take them directly to the source or transmitter with the most recent and pertinent information. This approach is fa-
vored by people who do not constantly scan media for information, but seek out details if they receive notification of a fire near them.

When discussing these transmitters, some participants mentioned a factor unique to Interior Alaska that informs why some resi-
dents rely particularly heavily on neighborhood or community transmitters: the high proportion of residents living in rural areas or
areas not accessible by roads. In such places, neighbors are “quite often the first line of defense [that] people have” because emergency

Table 2
Wildfire information transmitters identified by residents of Interior Alaska.

Governmental public entities with knowledge of Information Aggregators websites that present fire, air
federal, state, and local government directives  quality, and other data from federal and state government

Specialized Emergency Communications channels
utilized by various actors exclusively during crisis events

= State Troopers sources Community
= Fairbanks Memorial Hospital = UAF Smoke (http://smoke.alaska.edu/) = Amateur/ham radio
= Fairbanks Police Department = Alaska Wildland Fire Information (https:// = VHF Radio

Fort Wainwright Directorate of
Emergency Services

Mass Media broadcasting, digital, and print
media that may report on wildfires
= Fairbanks Evening News on Channel 11
(V)
= Fairbanks Daily News Miner
(newspaper)
= KUAC (public radio)

akfireinfo.com/)
Alaska Interagency Coordination Center (https://
fire.ak.blm.gov/)

Neighborhood/Community interactions between residents
in informal settings

Word of mouth (in person, phone calls, text messages)
Community fora (meetings, physical/digital message
boards)

Physical maps

= Alert services (Nixle?, Pulse Point)
Government
= Fairbanks Northstar Borough Emergency
Operations’ on-demand text service
Social Media websites and applications on which
residents post, circulate, and comment on information
= Facebook (community groups and pages, official
pages of local government offices and officials)

2 The Alaska State Troopers replaced Nixle with a more targeted service, Rave Mobile Safety, in 2022 [82].
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services are unlikely to arrive as quickly as they might in urban areas or because connectivity to other transmitters is limited (for ex-
ample, poor cellular data coverage or lack of wireless networks).

While Tables 1 and 2 present sources and transmitters as distinct spheres of information dissemination, many actors may serve in
both roles. For example, individual residents may function as a source of information in the form of an eyewitness account of wildfire
conditions, but also transmit information to other residents via word-of-mouth communication with family or by posting an update
on social media.

Fig. 1 lays out the fire infosphere in all its complexity, with concentric circles showing time frames, sources, transmitters, and
information receivers. This complexity becomes especially difficult for participants to discern throughout the course of a wildfire
event, in which some sources disseminate information in all three stages (before, during, after the fire event), while others are
present only in specific stages. Throughout these stages, transmitters are also disseminating information sourced from an array of
actors (including both sources and other transmitters), complicating the trajectory of information. Fig. 1 displays these trajecto-
ries at the level of knowledge held by participants. For example, participants distinguished between the sources that are con-
sulted at different stages of wildfire events, but did not generally place transmitters on the same timeline. This is partially due to
the fact that participants do not know how many transmitters a message has passed through, and also that they seek or receive
information from most transmitters at all stages of wildfire events. Participants only indicated knowledge about the placement of
two transmitters along this temporal continuum: mass media, which is particularly slow at disseminating real-time information
during fire events, and specialized emergency communications, which are deployed almost exclusively during wildfire events.
This complexity is illustrated in Fig. 1 through the many arrows present in the “Transmitters” sphere, which indicate the circula-
tion of information among transmitters throughout the different stages of wildfire. While the categories of information sources
are placed along this temporal continuum, the transmitters are not.

Focus group participants identified a range of gaps in this infosphere, which concern the way in which information reaches them.
Some participants indicated that there exists no true “one-stop shop” site that provides clear information on the location of wildfires,
air quality information, and predictions about where the fires are headed. These participants desire a central place to find out “what
the need is, and when to jump at that,” perhaps in the form of a web or mobile application. Along these lines, participants expressed de-
sire for a “place to go where you can get updates and [have] the updates be more frequent and more clear.” Overall, there was a sense that
the communication system did not connect with its audiences. As one participant noted, the communication system “seems like it's
there, it just needs to be a little bit more clear and quicker in the response, ” because “there just doesn't really seem to be a strong and meaning-
ful and efficient way to let us know how bad things are until they get bad. ” In this sense, the overall system seems to work but does not go
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Fig. 1. The wildfire infosphere in Interior Alaska.
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the last mile of connecting with the WUI residents. Of course, no infosphere will meet all the needs placed on it. Previous research in
the risk and crisis communication fields has repeatedly found that no single source or transmitter can reach every resident and the
wildfire infosphere therefore needs to feature multiple channels of information across temporal stages [25,39,42,83,84].

5.1.2. Content of messages sought or received by residents

In addition to listing the sources and transmitters from which they seek or receive information, participants discussed the content
of messages communicated to them throughout stages of a wildfire event. Prior to fire events, participants consume harm-reducing
risk information relating to air quality, burn bans, fire risk warnings (posted on road signs), digital maps, data visualizations, and spe-
cific actions they can take to prepare for fires or defend their properties, which usually entails consulting existing community plans or
a professional surveyor [46,50]. During fire events, participants view information announcing the start of the fire, describing its loca-
tion and progress, and identifying clean-air refuges and evacuation routes [16,85]. At this stage, participants may also receive evacua-
tion orders and instructions. Beginning during fire events and extending into the post-fire stage, participants engage with reports on
fire duration and impacts, including which properties have been damaged and which fire fighting services have been involved in man-
aging the fire, primarily communicated via mass media.

Participants identified several issues with or gaps in the content they currently seek or receive, primarily occurring before and dur-
ing wildfire events. Before fire events, there is insufficient information about where fires might happen, which restricts potential
recreational activity or travel. Participants indicate that during fire events, specific and technical information can be unhelpful be-
cause it does not contain straightforward communication about the speed, movement, or intensity of a fire. Additionally, one partici-
pant mentioned that information about air quality gets more attention than information about risk and other consequences during fire
events. Lastly, some participants have encountered misinformation, particularly on platforms such as Facebook, where local leaders
cannot respond to rumors or assumptions “because they [themselves] don't really know the truth.” Countering misinformation was par-
ticularly emphasized, with one participant calling on fire communicators to “really get the facts straight before rumors start ... [because
rumors] get people into a panic.” Providing wrong or insufficient information could result in people “taking it upon themselves ... to just
act” in ways that might counteract fire managers' desired outcomes.

In order to fill these gaps in information content, participants discussed a range of possible solutions. Prior to fires, participants
would like to see historical data about wildfires in the region and receive information about solutions to home air quality issues, such
as where they might get help purchasing or replacing air filters.

Participants identified five types of information they believe they would find helpful during fire events. First, they would like to
have access to an interactive map with information about the fire location, predictions about its movement, location of fire breaks,
wind direction, and fire size. Ideally, such a map would also include an air quality index. One participant would also like to see levels
of fire risk on such a platform, so that he does not have to drive by a physical sign to access this information. Second, participants
would like straightforward evacuation instructions, including information about evacuation routes and locations of shelters for both
people and animals. Such instructions could also indicate if there are supplies or resources available to support their evacuation.
Third, participants express that “it is important for people, especially in this age of information, to know what [fire managers] don't know.”
Otherwise, the public might be frustrated that they have been misinformed, “when in reality, it was just an unknown. ” Fourth, partici-
pants seek information about who is responding to a fire and whether there is a response at all, especially because fire managers often
“just let them burn” in Alaska. In Nulato in particular, participants would like to know whether a response will include federal actors
or any sort of relief, since there are no evacuation routes by road, only air and water, which may require additional coordination.
Fifth, participants would prefer to receive information about how to handle long-term smoke episodes, especially ones that last multi-
ple weeks or longer and interfere with regular activities such as going to work and spending time outside. Participants did not identify
any particular types of information that they lack in the aftermath of a fire event beyond continuing to have access to air quality infor-
mation. Although other studies acknowledge gaps in the infosphere, such as a lack of agency-community communication prior to fires
[13,86] and overall insufficient information-sharing during fires [16], the results of this study contribute significant detail about pref-
erences specific to the Alaskan audience.

5.2. Information-seeking behavior

Focus group participants indicated that they seek information in a variety of ways. Some actively search for information online
and make use of a wide number of resources. Such individuals are in a position to help others gain access to information. One partici-
pant, for example, expressed the importance of “understanding your community around you and the people who you also care for, knowing
that your neighbor down the road doesn't have Internet either ... doesn't have cable or doesn't have a TV and they're probably not going to have
access to that information. ” Others are busy meeting their day-to-day concerns and only receive information in a passive way. One par-
ticipant noted, for example, that they rely on one of their “coworkers that keeps really good track of these things” to stay informed. A
third group proudly announces that they do not use social media or go online, so “if something big were happening, [they] may not really
know.” Another relies on “word of mouth and folks talking” to receive information. Even the most connected participants sometimes
struggle to access information that is exclusively available online because of frequent power outages or overall lack of reliable con-
nections, which is only worsened during wildfire events. During a wildfire event, one participant recalled having “no service, ...no
phone, no long-distance, no Internet for a few hours.”

The discussion in the Indigenous community of Nulato was qualitatively different from that in the Fairbanks area. In the Nulato
community, residents are more likely to be familiar with each other. In this community, residents know who to ask to receive specific
kinds of information. This was not the case with the residents of Fairbanks, who could not always identify the best sources for infor-
mation.
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5.2.1. Social context

The participants also had different reasons for seeking wildfire information. Earlier research has shown that concerns, such as
“smoke impact likeliness” [61] are important in shaping the information-seeking habits of residents in wildfire-prone areas and that
the types of concerns change during and following fire events [25]. Our research applied a broader angle to understand the social con-
text for WUI resident concerns about wildfires. Nearly all participants, regardless of age or pre-existing conditions, mentioned conse-
quences for health followed closely by consequences for recreation as the most concerning. In comparison, concerns about financial
loss and property damage were less frequent.

Participants worried that smoke would affect their health overall and that it limited them from engaging in outdoor activities,
such as bike riding or allowing their kids to play soccer. For example, one participant mentioned implications for his family: “as a par-
ent, we really consider which school my kid goes to and where they go to school ... some schools have worse air quality than others.” Another
is considering leaving Alaska altogether: “if the patterns of smoke and the weather systems change, and if the summers aren't as enjoyable, if
there's more smoke and it is pretty consistent, I probably won't continue to stay in Alaska.” Participants stated that projections of smoke
conditions and information about air quality were therefore particularly important, as well as the locations of “clean air” spaces dur-
ing extended periods of smoke.

Financial concerns extended to costs for businesses and subsistence activities. Smoke and wildfire events have a “major impact on
not only our local businesses and the health of our local citizens, but even on tourism.” One participant's “family's business relies on the
tourism industry and people don't necessarily want to come up here during wildfire situations where it's really smoky ... It's just hard to sell peo-
ple on the great outdoors that we offer. Naturally if there's a ton of smoke, they don't want to hang out in it.”

Participants in the focus group conducted in Nulato specifically identified changes to lifestyle and subsistence food gathering as
important reasons to seek information about fires. Many families rely on being able to hunt, fish, and collect berries. One noted that
they “couldn't pick berries for a couple of years” after a large fire in 2015. The emphasis or importance placed on each concern differed
among individual participants.

Participants who have pre-existing health conditions, those with children, and those with businesses reliant on good air quality,
such as tourism, were most the most likely to seek information about fires and how they might affect their lives, yet every participant
expressed concern about at least one consequence of wildfires.

5.2.2. Trust

Focus group participants reported varying levels of trust in the sources and transmitters that they identified. When it came to
sources, participants indicated trusting “official” actors more than others, because federal, state, and local government agencies “align
[with] each other and communicate a unified message and then get that out in whatever ways possible to reach people as efficiently as they can
in a short period of time.” Of the transmitters they identified, participants reported greatest trust in two information aggregators—UAF
Smoke and AK Fire Info, two specialized emergency communication platforms-Fairbanks Northstar Borough Emergency Operations’
on-demand text service and Nixle, and two mass media outlets—the KUAC radio station and the website for the local newspaper, the
Fairbanks Daily News-Miner. One participant stated that they trust the News-Miner more than other transmitters because they have
personal relationships with some of the journalists working there, through which they have learned that the website is updated every
few minutes during wildfire events.

Views of whether social media is trustworthy varied across our focus groups. Participants in the Fairbanks focus groups did not see
Facebook or other social media platforms as reliable. For example, one participant noted that they “don't trust some social media be-
cause feelings get involved, ” explaining that people may insert opinions into information that they communicate under the guise of be-
ing a fact. However, in the focus group conducted in Nulato, participants indicated that they trust information posted in community
groups on Facebook because they have personal connections with the residents who are posting information. Since they know the
people posting the information online, they feel comfortable assessing its validity. (Research suggests that whether residents trust so-
cial media during disaster events depends heavily on context - WUI residents in Washington State reported a lack of trust in social me-
dia [37] while foreigners living in Japan relied on it for information [87]).

Participants noted several transmitters that they did not trust to deliver accurate or reliable information. For some, these included
the mass media platforms Fairbanks Evening News (TV) and the print newspaper from the News-Miner, because they sometimes
broadcast or publish “days old news.” Mass media transmitters could also be untrustworthy because of a high turnover in journalists
and reporters, a lack of comprehensive reporting, or reporting of information that is not specific enough to be helpful to residents.
Others identified word-of-mouth as untrustworthy because they are “potentially the seventh person to hear [information] in a row, ” mak-
ing it more likely that the original message has been distorted or changed.

6. Discussion

These results contribute to existing research about information-seeking habits while helping to advance our theoretical under-
standing of wildfire communication. Our data builds on previous research which shows that in order to ensure appropriate public re-
sponse, the content of the information communicated must be made personally relevant to residents [46,50,88], for whom social con-
text and individual characteristics play a strong role in shaping information-seeking behavior [52,61]. As such, fire communicators
must design and execute communication strategies that can reach diverse audiences, including socially and geographically distinct
groups, with messages tailored to their circumstances [89]. In order to do this, communicators must be able to identify who their au-
diences are and how these audiences differ in their habits and preferences.
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We answer the call for more bespoke communication approaches by employing a portraiture methodology that more fully cap-
tures the richness of the contexts in which information-seeking takes place while presenting examples of portraits that capture the di-
versity of the information-seeking audience. The application of this methodology advances existing risk and crisis communication re-
search by contributing a qualitative approach to analyzing the factors that contribute to this audience diversity. Rather than relying
on a slew of graphs and tables, the portraits presented here will be more effective in helping fire communicators think about and ad-

dress these audiences.

Our data illustrate considerations fire communicators might make in tailoring their communication modes and message content to
local residents’ unique needs. Fig. 2 presents four portraits of specific audiences with diverse social and demographic characteristics,
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Ed, a tech savvy information consumer, lives
near federal land and enjoys spending time
outdoors. He has a strong presence on
Facebook and uses it to keep up with old friends
and new acquaintances. He receives Nixle text
message alerts to get immediate information on
his iPhone. He also goes online to check UAF
‘Smoke for wildfire predictions to get a sense of
fire conditions in order to plan weekend
recreational activities. He likes to know where
the fires are and where they are likely to pop up.
He only uses reputable sources of fire
information provided by federal and state fire
agencies. If he sees smoke or drives by a fire,
he will go online to check state agency sites to
get more information. He and his wife try to
keep some offline neighbors who live nearby
informed, but do not always have the time or
energy to connect with them. His family believes
in a community centered around self-reliance
and has opened their home to neighbors who
4 need help in extreme situations.

George and his family moved to Alaska to get
away from the social pressures of living in
communities in the Lower 48. They do not have
internet access and do not sign up for alert
services. They do not have a reliable cell phone
signal. Generally speaking, they do not
particularly trust government sources or
mainstream information providers. They are
most likely to hear about non-visible fires and
smoke from occasional contact with connected
neighbors who go out of their way to be sure
that they know what is going on. A message
about a quickly moving fire in 2019 was
particularly helpful, but George wonders if his
family will necessarily have the information they
need when they need it in the future. They try to
have a plan so that if there is an emergency or
they or one of their loved ones has a personal
medical issue, they will be able to connect with
someone who can help.

Demographics
Age: 25-44

Location: WUI
Profession: Office job

Current Information Consumption Demographics
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Living My Life Community Leader

Sheila is busy with her job, kids, and caring for
an elderly parent. She works in the tour industry,

Mary is a respected community leader in her
town and carries extensive generational

guiding high-income corporate types from the

about the

Lower 48 who come to Alaska to fish, hunt, and
see the northern lights. Wildfire smoke hurts
business, blocking aviation and making it
unpleasant and unsafe to be outside. Sheila is
not active on social media and does not
ibe to a , but gets
from her asfire
change. Often there are a lot of rumors floating
around about fires and she feels like it is hard to
figure out what is really going on. She also gets
some of her information about fires from radio
and TV throughout the day but does not always
have time to check the state agency websites. If
itis not as enjoyable to stay in Alaska, Sheila is
thinking of leaving the state for a place where
business is more predictable and conditions are
safer for her family.

As both the winters and summers get warmer,
she is concerned about impacts on recreational
and subsistence activities as well as the health
of the elderly and children. Her town is not
accessible by paved roads, so she relies on
radio, phone, and digital communication to ask
for emergency services like firefighting,
evacuation co-ordination, and government relief.
Occasionally, she will use community Facebook
pages to connect with people in her town.
However, wildfires threaten phone lines and
internet connectivity, so she depends heavily on
radio and word-of-mouth to reach her
community during emergencies. She also
wishes there was more reliable federal or state-
level aid in situations like these but is confident
in the strength and connectedness of her
community to keep its residents safe, as it has
done for generations.

Demographics

Age: 25-44

Location: city center
Profession: Tourismindustry
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Location: WUI
Profession: Tribal Council
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Fig. 2. Portraits of four potential audiences for wildfire information in interior Alaska.
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concerns, and information consumption patterns. Each portrait serves as a data visualization that describes what information each of
these individuals needs and how fire communicators can best reach them. In addition to the pictorial representation, each portrait
synthesizes the qualitative data presented in the results by crafting a narrative about how the social context and personal characteris-
tics unique to each audience might inform their information-seeking habits. These characteristics include demographic factors (such
as age, location of their home, and profession), concerns about the impacts of wildfires, and levels of trust in sources of transmitters of
information.

The four portraits emphasize the information-seeking behavior of individuals who are online and connected, offline, passive con-
sumers due to other concerns, and community leaders. The online individual actively seeks out information from a wide variety of
sources and shares what he learns with others, including offline neighbors. The offline individual has little trust in the government
and media and relies on neighbors to get the information he needs. The mother and businesswoman has little time to seek out infor-
mation actively, so relies on what colleagues and neighbors tell her. Finally, the community leader is deeply concerned about her
neighbors and uses a variety of sources of information to learn about fires and communicate to her relatives and friends. The portraits
frame each of the different types of information gathering strategies as composite individuals with specific sets of concerns, trusts,
and links to the infosphere. No one portrait necessarily represents a real-life individual; rather, each serves as a composite of charac-
teristics so that, when all portraits are taken together, most concerns and needs will be accounted for.

Although the small number of study-group participants do not constitute a sufficient sample size with which to categorize these
audiences accurately, we provide an example of what they might look like. These generalizations are not necessarily indicative of the
reality in Interior Alaska and other focus group participants, researchers, and artists might generate different results. Of course, some
individuals in Alaska's population may find their characteristics represented in more than one of these audiences; a degree of overlap
is possible, and perhaps likely.

While information-seeking habits and needs might differ greatly at the individual level, the purpose of presenting four audiences is
to capture multiple points of diversity through composite portraits. Communication designed with reference to the differences among
these audiences may therefore be better equipped to reach Interior Alaska's diverse population because it would address the reasons
why or ways in which messages have not reached their intended audience in the past. In particular, focusing on these audiences
would allow communicators to better tune their messages to the information-seeking habits, concerns, and sense of trust in a diverse
set of audiences.

In order to further ensure that the most relevant information actually reaches its intended audience, communicators might con-
sider which transmitters of information each audience has access to and is most likely to consult. Fig. 3 visualizes the transmitters
most closely associated with each of the portraits, ranging from using the full panoply of transmitters, to a select few, and just neigh-
bors.

Practically, residents need a robust and effective infosphere that disseminates information through a variety of channels while ad-
dressing their multiple concerns about the consequences of wildfires. A fire communicator who takes into account the priorities of
each audience, whether it is the health impacts of smoke on young children, how fires will affect the tourism business, or simply a de-
sire to understand how the natural environment is evolving, may be able to more effectively and consistently reach a larger share of
the public.

7. Conclusion

Based on data collected from focus groups with a small yet diverse pool of participants, this research examines the current compo-
nents of the wildfire infosphere in Interior Alaska and identifies gaps in both the ways in which information reaches residents and the
content of the information communicated. With their varying sets of concerns, the residents are interested in different types of infor-
mation, rely on disparate transmitters and sources to obtain information, and extend varying levels of trust to these channels. The
findings corroborate previous research that emphasizes a need to move beyond depictions of the audience as a general public and fo-
cus more closely on the diversity among the audiences that comprise the public. This research therefore develops exemplary portraits
of four information-seeking audiences whose concerns, habits, and preferences differ. Fire communicators who consider the diversity
among these audiences may be able to tailor their communications to more effectively reach residents whose characteristics align
with one or more audiences across the temporal stages of wildfire events. The use of a portraiture methodology helps convey a large
amount of contextual information about the different audiences through pictorial heuristics that can help fire communicators im-
prove their efforts to reach out to these audiences.

Better taking into account this diversity among Alaskan residents can enhance wildfire communication by targeting the greatest
concerns, using the most trusted sources, and understanding that messages coming from government agencies will likely be mediated
through various broadcasters, social media, and personal contacts. Emphasizing health or business considerations in communications
will ensure that they reach the intended audience who might be concerned most about the safety of their family or their economic
well-being. Clarifying the message and making it shareable with the understanding that it will go through several transmitters before
reaching the final consumer will promote the greatest success. By mapping the infosphere and highlighting who might not be
reached, we open a path for future research about how to best accommodate these audiences. The pitfalls of the approach are that the
portraits we have developed based on our focus group data may not accurately reflect the actual nature of the audiences in Alaska.
While we made efforts to collect information from a diverse group of respondents, the data are limited and the portraits therefore seek
to present our best interpretation in a way that summarizes the most salient points based on our analysis.

This research raises a host of questions for future study. First, do the examples of the four portraits adequately and sufficiently en-
capsulate the diversity of factors informing information-seeking habits and preferences? If they do, what proportion of the population
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Fig. 3. Transmitters accessible to and consulted by each audience.

does each of the profiles represent? Gathering strong data to answer this question would require representative surveys of the popula-
tion and developing actor based models. If they do not, how can we better summarize and portray the nature of the different audi-
ences for fire information in Interior Alaska? Second, is the audience portrait approach transferable to non-Alaskan contexts, where
social contexts differ and geographical factors impact connectivity differently? If so, how significantly will results diverge? Finally,
given the increasing number of fires in Alaska, a new area of research will likely have to examine areas of overload and how informa-
tion consumers make sense of vast quantities of data bombarding them, how they sort through it, and how they make decisions about
how to respond.
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