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Abstract

Wildfires have increased in number and severityegent years, while the number of people
living in communities at risk of fire has also dratally increased. A result of this is that more
people are being exposed to smoke from both wadfand prescribed fires that are designed to
reduce wildfire risk. The need to understand pudticeptance of smoke has become
increasingly clear, yet there has been little nedean this topic in the past. This study examined
citizens’ perceptions of smoke management befodeaftler exposure to an active wildfire and
smoke season. After reviewing events in four presiy surveyed sites for fire and smoke
impacts (see JFSP project number 10-1-03-7), aviellp questionnaire was sent to
communities around the Shasta-Trinity National Bbime northern California. The follow-up
survey was administered to the same individuals edmopleted a survey the year prior,
producing longitudinal data and allowing us to gmalhow their opinions changed after an
active wildfire and smoke season. Need for thig typlongitudinal information has been
expressed by managers and scientists alike.

In addition to general perceptions of smoke, opisiof the forest and air management agencies
were also examined. Changes in perceptions wersureghusing paired t-tests. These tests
revealed no changes in the public’'s acceptanceoks, regardless of the type of fire it was
coming from. The majority of citizens’ risk percepts associated with smoke impacts also
remained unchanged with the exception of a few otgpeelated to recreation and outdoor
activities which increased significantly after five and smoke season. Other changes between
years included shifts in the usefulness of diffe@mmunication sources, an increase in the
knowledge deficit regarding smoke, and decreas#wiconfidence for federal and state
agencies to complete specific tasks.

Background and purpose

The purpose of this project was to improve our ustd@ding of the factors that influence citizen
acceptance of smoke and asses the impacts thanfiremoke experiences may have on
perceptions of smoke and fire and smoke manageagemicies. There have been multiple fire
social science studies that included a few smolate questions but most have not focused on
smoke as a major topic of study. This study haktiathal value by incorporating a longitudinal
component, a type of data rarely seen in this {{8ltbham et al. 2014). Gaining insight into the
response community members have after a fire asdioke event can also provide new ways
for managers to improve their communication methwde discover what is working well.

Such knowledge can provide guidance regarding hevple may react to smoke and how to
deal with the conflicts that could arise from fared smoke management (Bengston 1994).

Smoke from fires, regardless of the source, cagchéir quality on local and regional scales.
The resulting poor air quality can negatively impeitizens in many respects, from recreation
impairment to the triggering of health issues. Roya@ third of the United States population
suffers from a respiratory ailment that can be eraated by smoke (McCaffrey and Olsen
2012). Understanding public perceptions of smolelaw they may change after an active fire
season can assist with future management strateigiegoal setting.



Much like the difference in severity between prés fires and wildfires, studies are finding
that there may be a difference between the smalduped from wildfires and from fuel
treatment fires. One study found that the smoken fpoescribed fires may have less health
impacts than wildfire smoke (Hardy et al. 2001).

While previous research has shown an increaseeiat¢beptance of prescribed fire in many areas
of the country, concerns over its use and the sntgkeduces still remaifLoomis et al. 2001;
Winter et al2002; Shindler and Toman 2003). Acceptability of smoke can influence the use of
prescribed fire as a management tool and how agerommunicate with communities during
wildland fires (Taylor et al. 2007, Weisshaupt le2805, McCaffrey 2006). One study that
focused on smoke perceptions found that even d segdhtive smoke event can influence the
perceptions and attitudes of citizens and thabtigen or source of the smoke influences
acceptance (Carroll et al. 2005).

To examine social acceptance of smoke from diffesenrces and how this and other associated
factors may change over time, a random samplesaderts was surveyed following the outline
of a longitudinal panel study mail survey. Thisdstdiocused on three research questions: 1)
What are citizens’ opinions of recent smoke, fimed communication event(s)? 2) How do
opinions differ before and after an event? 3) Waaetiors influence citizen perceptions of smoke,
fuel reduction strategies, and citizen-agency comaoation?

Study description and location

This study used a longitudinal panel design, a otethat studies change by comparing the same
respondents answering the same questions at diffeoints in time. In spring of 2012, 4800
mail-back surveys were sent to four sites in th@ddinStates using a modified Dillman approach
(2007), including a postcard announcing intent, glete survey packet with cover letter and
guestionnaire, a reminder postcard, and a finalpteta survey packet. Many question types
were included in the questionnaire such as linkgré scales and confined answer options.

Sites were initially chosen to reflect multiple geaphic regions and diverse situations where
smoke from wildfire and prescribed fire was a canc&he final four sites were near four
national forests that had active prescribed buogmms and where air quality was sometimes a
concern due to smoke. The four sites included ¢esiim south-central South Carolina,
northwestern Montana, south-central Oregon, anthaor California. For this initial survey, a
non-response bias check was performed betweentheysrespondents and non-respondents
with no important statistically significant differees shown. This bias-check was made using a
shortened version of the survey administered dwephone to a sample of non-respondents.

One of these sites was chosen for a follow-up imaik survey based on fire and smoke events.
The events of the summer following the initial ®ywere reviewed using informal interviews,
local news sites, and fire incident informatioresiin each of the four areas. The site selected for
resurvey was the Shasta-Trinity National Forestarthern California. This site included large
population centers such as Redding and Shastadsakell as smaller towns including Weed,
Palo Cedro, Mount Shasta, and Cottonwood amongthiéne sample of names and addresses



were obtained through a private sampling compaai/ubked the zipcodes of towns and counties
near the Shasta-Trinity National Forest.

Following the active fire season of 2012, a follaprsurvey was sent in spring 2013 to the 252
respondents who had answered the first surveyrddponse rate from the follow-up survey was
61 percent (n=146 out of 252). Many of the samestjoies were asked in both surveys but the
follow-up had fewer overall questions and inclugesv questions regarding their experiences
with the 2012 fires season. While the repeatedtipesenabled changes to be observed for
research questions 2 and 3, these new questionsl@docontext for such changes and addressed
the first of the research questions.

The 2012 Active Fire Season

The 2012 fire season in the Shasta-Trinity Natidfmakst area was most notable for the
wildfires that occurred in or near the surveyedntes. Governor Brown declared two surveyed
counties, Shasta and Tehama, in a state of emegrgeedo fires during the season (Record
Searchlight 2012). These included large fires tfileePonderosa fire (26,676 acres; lightning-
ignited) that was covered prominently by mediasTiavel of media coverage was due to its
close proximity to highly populated areas. Thig finreatened 940 homes, caused widespread
evacuations, and destroyed 52 residences and Bilolings, including one residence and five
outbuildings affected in counties included in thevey (Record Searchlight 2012).

Another large wildfire was the Bagely fire (46,0d€res; lightning-ignited). While further
removed from highly populated areas, it signifitampacted recreation through road, trail, and
campground closures, as well as sending smoketeyed counties (Benda and Longoria
2012). Given the ability for smoke to spread fant the fire source, other large fires like the
42,000 acre North Pass fire that was over 70 raitemy was linked to the poor air quality
conditions in the area (Benda and Longoria 2012).

The Reading fire was a naturally-ignited fire irskan National Park that was allowed to burn
according to the parks’ management plan. Howewuer,td unforeseen condition changes, this
fire burned out of containment, beyond both théahconfinement and beyond the park
boundary onto non-park land. It threatened thelmesesidents of Shingletown (a surveyed
community) and burned far longer than anticipatedating closures and cancelations of both
park and other events due to both the fire andtheake.

There were also several smaller fires (<5,000 athes had social impacts worth noting. For
example, the Coal fire (241 acres) burned only #8srfirom Redding, California and impacted
travel. It also threatened the homes of individudi® had been evacuated just two months prior
from the Salt Creek fire (980 acre) (Record SeaghhP012, USFS 2012). Another example is
the air quality advisory for Trinity County put omeffect due to the Stafford fire near the small
town of Hayfork, CA (Record Searchlight 2012).

Findings

Even though this fire season was fairly active ngjes in respondents’ perceptions were not
observed for most questions from before the fiesen to after the fire season. Even though half
of the respondents knew of an escaped prescribtedriany of their overall perceptions about
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agencies and smoke remained the same. Insted@éwlabserved changes were closely
associated with the fire and smoke events thatroedwuring the season, like recreation impacts
from smoke. Findings from this case-study projaciutd be applied on a case-by-case basis as
they are not generalizable to other areas or situsit

Respondent experiences with fire and smoke during the 2012 fire season

The majority of respondents were older, male aitizas predicted given the demographics of the
area and patterns in mail surveys. Around a thirtth@ respondents had a respiratory ailment,
congruent with the U.S. census data that showsadhthe U.S. population also has such
ailments. Given the site context, it is not suiipgghat respondents had a longstanding
relationship with fire. For example, a large mdjphelieved that a wildfire was likely to occur
near (five miles or less) their home. Approximatehe third actually lived in a neighborhood

that had a community wildfire protection plan.

The majority of respondents had at least hear@amt about the fire activity in northern
California during the 2012 fire season. Wildfiresree the most commonly experienced fire,
followed by prescribed fire, debris pile burns agicultural burns. Roughly half of the
respondents said that they were aware of a prestfilte that went out of control during the
season. A majority of respondents experienced srdokag this season with a moderate rating
of severity, though a decrease in the types of entokacts experienced by respondents was
observed. Few respondents had direct impacts firensdich as evacuations or property damage
though some had a friend or family member that$hazh experiences.

However, self-reported knowledge levels regardimglee were low overall. This may point to a
new paradigm of citizens who have been dealing setison after season of wildfires and are
more aware of prescribed fire and the benefitsay provide. These citizens may have
normalized the occurrence of wildfire, rather tivégwing it as the natural disaster it was once
percieved to be. In other words, fire may no lorgeeliciting the emotional response it once
did (Burchfield 2007; Weisshaupt et al. 2005) amd tmay be reflected in the perceptions
observed here. It may also show that the publimisas fickle as often stated, that while they
recognized events like the escaped Reading fire@releal, they were more forgiving of the
event than predicted from previous research. Gdwors may include the distance of the fire
from some of the surveyed locations, the minor ictgpaf this escaped fire, and that not all
respondents knew of the event.

No change in the acceptance of smoke

No significant changes in public perceptions of kenf.e., smoke is a necessary inconvenience
or smoke is acceptable if it results in a healtfoeestry or | don’t worry about smoke) were
observed. For all types of smoke (wildfire, prelsed fire, pile debris burns, and private-use fire)
there were no significant changes in smoke acc#éijpyalh he trend from the first survey
remained, with a majority of respondents agredag $moke from a wildfire was acceptable.
Again, the trend of the first survey continued wehkss respondents, with only a slight majority,
agreed that smoke was acceptable from prescribedchfturally-ignited fire, pile burns,
agricultural burns, and private refuse burn smadkes lack of change is contrary to previous
literature that found a small smoke or fire eveatyrohange perceptions (Carroll et al. 2005) but



may be reflecting that respondents report a modarabke severity rating on average. The
frequency of fire and smoke seasons like this artee past may also be playing a site-specific
role here.

Perceived Risk of Impacts

For many of the perceived risks associated withkemmpacts (measured by the likelihood and
severity of an impact occurring) there was no sigamnt change. These included negative
impacts to health, road closures, and ability tokwr do work on an individual's property.
Where significant increases were seen after tieesBason was in the perceived risks of
recreation-related impacts such as the risk ofesgempacts, reduced recreation and tourism
visits, and reduced opportunities to participateutdoor recreation activities. Given that smoke
severity was reported as moderate on average, thasges could imply some fairly influential
impacts directly on recreation. These changes calglilhave occurred because the major fires
(like the Bagley and Reading Fires) that had nuoenmpacts on recreation during peak
summer tourism times. It is also worth noting thnagrall, risk perceptions of all impacts was on
the lower end of the scale for both years, indngathat for many people, smoke may not pose
great risk. There were tradeoffs with some imphetgng a lower likelihood but a higher
severity and visa-versa. For example, while theagehealth impact likelihood was low, for
those that did have these issues, the severitfyair§shigh. In contrast, there was a reverse
relationship for scenery impacts from smoke.

Agency Relationships

Trust ratings are an important component in undadihg the relationship between the public
and management agencies. Previous research heatedithat more local entities like the state
forest management agencies and the local foresteestaff have higher ratings of trust than the
more nationalized entities like the Environmentait€ction Agency and the Forest Service
agents in Washington D.C (McCaffrey and Olsen 202bhis study trust ratings were moderate
overall and showed no significant differences betwihe two yearsHowever, confidence in
state and federal agencies to complete specifks taas significantly lower after the fire season.
These specific tasks included management of lagdalipforests, reducing fire risk, and the
federal agencies’ ability to manage smoke. Thezarare variables that play a role in forming
an opinion about general trust. This makes geterstl ratings more resilient to change than
specific measures of agency abilities (Winter, Vagid McCaffrey 2004; Earle 2010). Thus,
while the results from this study are expectedpints to the need to evaluate the agency
relationship in a continuous fashion given the née¥ents (both positive and negative) for
confidence in agency ability to complete managertesks.

Communication and Knowledge

For the list of 11 possible sources of smoke infatiam, only a few changed in their usefulness
ratings. An increase in the usefulness of TV awlibranessages and a decrease in the usefulness
of informational brochures and flyers were obsenhedoth years the most useful sources of
information were interactive sources (i.e., edursl workshops and conversations with agency
staff) and websites (i.e., general websites, atitwinformation websites, and agency websites).
In year two, social media was also added to thstgprenaire, with a minority of respondents

6



indicating they use this source. Social media sdseived a low usefulness rating. This lack of
social media use, and the lack of expected changarious websites, is likely a reflection of the
older age of the respondents who may not use oahdesocial media resources as frequently as
a younger population. Additionally, few changeshia communication methods may have
occurred given the short time period between swwvey

While few communication sources changed in thedfulsess, there was still a significant drop
in the self-assessed knowledge levels of the repua about smoke. In contrast, there was no
change in the level of smoke knowledge respondeistsed they possessed. The abilities of
agencies to provide the best information availabke timely manner also showed no change.
Although there was no decrease, these ratings retvely low for both years and showcase
the need for more communication and informationualsanoke and smoke concerns.

Management I mplications
Acceptance of smoke from all sourcesis moderate

Though it was anticipated that the 2012 fire seagould influence public acceptance of smoke,
especially given the escaped Reading fire, thisndidseem to be the case in this study. In fact,
with only a few exceptions, most of the smoke agehay-perception variables were fairly
resilient to change, even after the active fireseaaObserved changes were connected to the
events of the fire season, like the recreation ctgpaf smoke increasing the risk perceptions to
outdoor activities and tourism. The lack of sigrafit changes in acceptance may suggest that some
communities may be somewhat habituated to wildfiré smoke events due to their frequent
occurrence, as is the case in this study regiois. My suggest that efforts to help the public
understand that fire is a common and beneficiatggs have been effective and that a social culture
of living with fire may be emerging in some are@#ile additional research and time are needed to
assure this shift, continuing to promote the messag beneficial fires is a positive course of @cti

for management agencies. Other locations witlesfit fire experiences may not yet be at this point
of understanding fire. Sharing information abouwtcassful communication strategies from more
accepting areas may promote the understandinginglivith fire in other locations where fire is not
as well accepted.

Under standing who does not accept smoke may help with shaping outreach messages

This study also shows that a third of respondeatsad accept smoke. Understanding the
backgrounds of people who object to smoke, espgdidiased on a health reason, can help in
the development of communication and outreach ngessthat best address their concerns. For
example, increased efforts to inform citizens vin#alth issues before a smoke event, coupled
with highlighting the differences between presaitiiee smoke (planned and managed) and
wildfire smoke (not planned and uncontrollable) htigid in increasing acceptance. It is also
important to consider other alternatives to présatiand pile burning fire where applicable.
Given the very real implications smoke may havehmse with severe respiratory ailments (the
highest risk perceptions were about health impaatking this often vulnerable portion of the
population to cope with smoke may not always bebtst course of action. Careful
consideration of the alternatives and the impacis fsmoke remains a vital part of the planning
process for managers. Development of additionatratives to reduce fuels and mitigation
strategies for those with health issues from snmé&g come from future research. Laying down
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a system to readily incorporate these new findinggsmanagement activities now may help
with future implementation.

Opportunities to build the agency-public relationship and to give more and better information
about smoke

Designing effective communication plans around firgdis partially dependent on the
relationship between the public and the agenciegiging the information. Open dialogue
between the public and agencies is an importacepé building this relationship (Shindler and
Cramer 1999; Toman, Shindler, and Brunson 2006 s8¥%aiupt et al. 2005). In this study, there
was a clear contrast between overall trust remgithie same while specific confidence in the
agencies to complete tasks decreased. This sudhastshile trust may be fairly resilient to
change given all of the many factors that playle, rgpecific abilities to complete tasks appears
to be more variable. This flexibility in agency ¢olence could provide the opportunity for
improvements in the perceptions of agencies folhawa successfully implemented management
action. To take advantage of this fact, succegstscribed burns and similar management
should be highlighted after the fact through aetgrof means.

This trust relationship also influences communamatwith information received from a trusted
source more likely to be accepted (Earle 2010prin&tion about smoke can be put into two
categories: awareness or rapid access for infoomatbout smoke situations (for example,
checking a website to see the smoke conditions)rdadnation that aims to increase
understanding of the issues (such as a conversabiout why fire is being used on the
landscape). The decrease in the usefulness o§flgenchures, and handouts shows less interest
in short, easily outdated information sources. kéndther hand, sources that primarily function
as rapid or awareness building sources (TV/radioieiased in usefulness. Likewise websites
remained some of the highest rated sources. Taagséd effort in designing websites for easy
access should continue.

Relationship to other recent findings and ongoing work

This project was an addition to a much larger JBirg Science Program research project. This
larger project (Examining the Influence of Commuaiicn Programs and Partnerships on
Perceptions of Smoke Management — Project ID 18-T)thas spanned several years of work.
Findings from this longitudinal component were usethe creation of outreach messages that
were tested in communication-based experimentsarfihal stage of the larger research project.

A complementary study regarding the social aspafdiise smoke was conducted through the
Idaho State University by Blades and Hall (2012any of the major findings from these two
projects align. For example, there appears tovaeal and concerned minority opposed to
smoke due their smoke-triggered health issuess [dhgitudinal component shows that an
eventful wildfire season may not be a major infleemon public acceptance of smoke, especially
in communities that have been coping with activielfive seasons for years. The Blades and

Hall (2012) project also established that impagtsetreation and tourism may be of significant
concern. Interestingly, while the Blades and Hiltlg found that the risk of a prescribed fire
escaping was not offset by the benefits of presdriire, this longitudinal study suggest that an
escaped burn did not decrease the acceptanceokEdnom these types of fires. Finally,
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community preparedness was shown in Blades and2G41PR) to increase smoke tolerance. This
could be playing a major role in the lack of chaimgemoke acceptance for the Californian site
given its fire history.

Just as awareness about the ecological benefiiestribed fire is increasing among the public,
research shows similar tradeoffs between prescficednd wildfire smoke may exist. For
example, prescribed fire smoke caused less astalated hospital visits than wildfire smoke
(Hardy 2001). A little over half of the respondeimshis study agreed with the tradeoffs
between smoke types, a number that could be imgraseutreach about the benefits of
prescribed fire continues. McCaffrey and Olsen @Glpport this development in
communication tactics; their synthesis suggeststhigabalance between risks and benefits of a
manangment action are weighed in the determinatfi@tceptance, with management actions
that are seen as enviromentally beneficial gainioge acceptance.

Futurework needed

Through this and other recent projects, a generdérstanding of the public perceptions and
attitudes about smoke is being established. Frae leditional studies regarding the social
aspects and concerns over smoke can expand ourstartiing of these issues.

Given that a fairly large minority of residents ot accept smoke, a next step would be to
investigate why these judgments have been madey Mahis group who do not accept smoke
may be negatively impacted due to respiratory aadth ailments. These health impacts are an
issue of great concern that affects almost a tfittie US population and a third of this
respondent group. Research into citizens’ abititynitigate smoke impacts seems key, as well as
how mitigation strategies can be incorporated mémagement plans. Strategies for dealing with
the impacts from smoke include remaining indoorthaifiltered air cooling system or
evacuation. Research into the availability of ¢hesategies should be conducted to see if
barriers exist to their use.

Just as the trade-offs and benefits of prescribechive aided in the public acceptance of fuel
reduction practices, additional research on theew#s between prescribed fire smoke and
wildfire smoke can aid in increasing acceptanceil®\dne study has shown that impacts of
prescribed fire smoke on asthma may be less thigffilgismoke (Hardy et al. 2001), further
research to support the benefits of prescribedsfineke over wildfire smoke is needed. This area
of research should include both the chemical dffees of smoke and any differences of smoke
impacts to human populations.

Finally, as information needs and methods for aigsating knowledge continues to evolve
rapidly, research into the most effective methddsoonmunication seems prudent. Of particular
interest may be the development of social medenagp-to-date information tool that is being
used more and more by agencies and news netwonkierktanding the needs of the social-
media audience and the ability of the agenciesdetrithose needs could be of great benefit in
designing new information campaigns.



Deliverables

Deliverable Type

Description

Status

Non-refereed

Frequency Report

Delivered April

publication 2013
Conference Presentation of findings at the International Smoke Delivered
Presentation Symposium in Adelphi, Maryland October 2013
Frederick, S.S., Olsen, C.S., and E. Toman. 2013.
Longitudinal panel results: How the 2012 fire semso
impacted public perceptions in Northern California.
Presented at the International Smoke Symposiun2421-
October, Adelphi, Maryland.
Manager PresentationPresentation of findings at the Willamette NatioRatest to | Delivered
USFS personnel in Eugene, Oregon and via VTC the February 2014
Deschutes NF
Annual Report Annual report of project progress Delivered
September 2013
Training Presentation of findings via webinar in collabaratwith Delivered
session/webinar parent October 2013
project, WWETAC, and NW Fire Science Consortium
Olsen, C.S., Toman, E., and SF®ederick.2013. Public
Perceptions of Smoke in Oregon & California. Part
of the Northwest Fire Science Consortium Webinaese
September 5.
Website Web presentation of findings and key points In progress
Masters’ Thesis Manuscript Delivered

December 2013

Refereed publication

Manuscript submission to Jaluoh Forestry

In progress

Final Report

Final report to JFSP

Delivered June
2014
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