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Australian fire agencies signed up to this approach in 2005. In part, the relevant documents
states (AFAC - Australasian Fire Authorities Council, 2005):

‘communities at risk from bushfires should be allowed and encouraged to take responsibility for
their safety. Where people have adequately prepared themselves, their houses and properties
they should remain with their homes during a bushfire’

There are anumber of pre-requisites for this approach: houses must protect the occupants and
ignite in away that would normally allow occupants to extinguish the blaze; people must believe
this, have confidence in their ability to protect the structure, and be committed to not changing
their minds and fleeing into the fire front. .

The evidence - results so far

We have examined and compiled the Australian evidence for this approach (Handmer and
Tibbits 2005; see also Handmer and Haynes in press). Evidence has come from oral histories,
documented practice by fire agencies and those at risk, post-fire public inquiries, scientific
publications and a death database. Most of this material deals with extreme fires —the worst
firesinthelast 70 years. In summary:

» The evidence supports current practice. All sources of evidence listed above support the
approach: the most risky thing to do — and the cause of most fatalities - isto leave at the last
moment, as the fire front arrives and when roads may be blocked by smoke and burning
debris;

» Building research confirms that in Australia, embers burn houses down, and they can be put
out by vigilant householders (Justin Leonard of CSIRO has undertaken much of this research.
See his chapter in Handmer and Haynes in press);

» Thecritical factor in building survival is the presence of people;

* Thereisno legal impediment, but there are some gaps,

» There are many implementation issues to do with information provision, expectations that
fire agencies will be there, belief that houses explode in fires, confidence, commitment, and
high risk decisions.
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The Australian ‘Stay or Go' Approach: FactorsInfluencing Householder
Decisions

Alan Rhodes Country Fire Authority (CFA) AustraliadRMIT University, Melbourne arhodes@cfa.vic.gov.au

Introduction
The ‘' Stay and Defend or Leave Early’ (hereafter referred to as ‘ stay or go’) position (AFAC,
2005) advocates that people living in wildfire prone areas should decide how they will
respond to the threat of wildfire. It does not advocate that one option is better or preferred
but instead encourages people to consider their situation and circumstances and make an
informed choice well before the occurrence of awildfire. The adoption of an appropriate
response by people threatened by wildfire depends on recognising the risk, accepting their
responsibility, understanding their options and effectively planning and implementing the
recommended actions. In this sense a person’s response is considered to result from a
decision making process that will be influenced by arange of individual, situational and
socia factors. While thereisincreasing evidence that the ‘ stay or go’ is based on good
evidence about the nature of the threat and effective response, recent research highlights that
its effective implementation depends on the public’ s understanding, willingness and capacity
toimplement it. This paper outlines some of the findings of research identifying the factors
that influence how people understand the ‘ stay or go’ advice and how they respond to the
wildfire thresat.
M ethods
Several large scale surveys of householders affected by major fires were conducted in various
Australian states (Sydney, New South Wales 2002, Eyre Peninsula, South Australia 2005,
Victoria, 2005, 2006 and 2007). Sample sizes ranged from 350 to 800 and used both mailed
and telephone administered questionnaires. In addition, several studies using semi-structured
interviews have been conducted with householders affected by several of these major fires.
The results presented in this paper represent some of the findings of these various studies.
Results
Recognition of the threat
If people are to implement an effective response they need to recognise that there is a threat
and that some response is necessary. Severa of the studies have highlighted the differences
in the recognition of threat during different wildfire events. Factors which may influence the
variation in the recognition of the threat include the general level of understanding of the
wildfirerisk, the nature of the fire event and the extent and nature of warnings issued.
Preparedness
Effective implementation of ‘stay or go’ depends on effective preparedness. Most commonly
thisis understood to mean preparation of the house and property in order to enable effective
protection. However effective response depends on more than physical preparation and the
concept of ‘preparedness’ is used to encompass four key dimensions: physical preparation,
personal protection, planning and psychological preparedness. The studies have identified
that there is considerable variation in the level of each of these dimensions both within and
between study areas. Some of the more important findings from these studies include:
e Most householders undertake ‘ easy to do’ preparation, often for reasons other than
wildfire protection;
e Effective house and property preparation is along term outcome and, if it
increases over time, is done incrementally;
e Personal protection in the form of protective clothing and other resourcesis more
likely to be taken once afire occurs rather than in advance;
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e Household planning is a complex decision making process that is often limited in
scope; and
e Many people are unprepared for the experience of wildfire and the psychological
impact.

Collectively these findings mean that many households have an inappropriate level of
preparedness to ensure an effective response as recommended in the ‘stay or go’ position.
Outcome expectations
People tend to see ‘staying to defend’ as effective in protecting property but risky to life but
perceive ‘leaving early’ as protecting life but ineffective in protecting property. They also
see the option of ‘waiting but leaving when threatened’ as an ‘in between’ strategy that
increases the chances of achieving both outcomes of property protection and life safety.
They perceive ‘staying’ asthe most costly option in terms of finances and effort, ‘leaving
early’ asleast costly and ‘waiting’ asless costly compared with ‘staying’, but more costly
than ‘leaving early. These results suggest that the most dangerous option is seen by some
people as the most effective choice in terms of outcomes and costs. The results highlight the
need to educate people about the benefits and costs of different ways of responding to
wildfire.
Intended and actual response
There is considerable variation both within and between communities in terms of how people
intend to respond during awildfire. The majority indicate they intend to stay and defend with
relatively few people indicating they will leave early. A significant minority in all studies
(11-23%) intended to wait until told what to do, and 17-32% intended to wait but leave if
they felt threatened. One study examining what people actually did suggests that most people
who intended to adopt recommended actions actually carried out thisintention. However
those who intended to ‘wait and see’ tended to either actually stay, or to leave when the fire
threatened their property. These results highlight the variability in what people intend to do
and also suggest that intention strength may be an important factor influencing action during
afire. These results also highlight the relationship between preparedness and response in that
people who change their mind and actually stay may not be adequately prepared to deal with
thefirethreat.
Complexity and Uncertainty
The ‘stay or go’ position recommends particular responses which, based on available
evidence, are more likely to achieve safety outcomes. However, case studies revea that fire
events create particular circumstances that interact with amultiplicity of factorsinfluencing
people’ s response. Decision-making and response reflect complex processes that involve
instinctive drives, emotional/affective factors as well as more cognitive processes. This
complexity means that the outcomes are only in part likely to reflect the influence of
recommended actions. Much of the complexity and uncertainty inherent in fire events and
human response is beyond the influence of all but the most individualised and specific
interventions. Whilst the evidence continues to support the recommendations of the ‘ stay or
go' position, the challenges in achieving effective implementation are only emerging.
References
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I ntroduction

There are anumber of similarities between fire management concerns in the United States and
Australia. Both countries have large areas with fire dependant ecosystems, a significant wildfire
hazard, and an increasing number of houses being built in high firerisk areas. Despite these
similarities, there are a number of important differencesin how the two countries manage fire
including the approach each uses in working with fire threatened communities. The U.S.
emphasi zes evacuating residents while Australia encourages those who are prepared to stay and
defend their properties. (Thisisdescribed as“Leave Early or Stay and Defend” but for
simplicity it will be referenced here as Stay or Go). There has been agrowing interest in the
United States in exploring alternatives to mass evacuation such as adoption of the Australian
model. A singular focus on mass evacuation can be problematic for a number of reasons.
Evacuation in the face of rapid fire movement and/or limited egress routes can place lives at
more risk than having individuals remain in their community. In addition, an increasing number
of homeowners appear to be refusing to evacuate. In these circumstancesit isworth considering
how to ensure that those who don’t want to or can’t evacuate safely understand the appropriate
response to be able to stay safely. This presentation will assess in what ways circumstances
between the two countries are or are not similar enough for adoption of such an approach to be
appropriate. It also will touch on differences between “ Stay or Go” and “ Shelter in Place.”

Methods

In the Spring of 2007 ten weeks were spent in Australia working with the Country Fire Authority
of Victoriawhich has one of the oldest and most active programs in working to inform
homeowners how they can safely stay and defend their properties. During thistime, | met with
researchers, managers, volunteer fire fighters and members of the public from the States of
Victoria, New South Wales, and Western Australia. | also presented information about findings
from research in the U.S. that might be of interest. Thislaid the base for interesting and
interactive discussions. In the process, | gained a broad understanding of the underlying logic
and scientific support for the Australian policy, the specific programmatic steps they have been
taking to ensure its effective implementation, and some of the remaining challenges. | also
gained insight into areas of similarity and difference between the two countries that might affect
U.S. adoption of their approach.

Results

First, Shelter in Place (SIP), which as used in reference to wildfire does not seem to have a
consistent meaning, is not necessarily the same as the Australian Stay or Go approach- although
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the two are often treated as equivalents. SIP is generally described as afairly passive process
where any individuals who stay would simply passively shelter in fire resistant structures. When
the passivity of the SIP approach was described to Australians, it was greeted with horror as
something that would endanger lives. The Australian processis an active one —if the
homeowners aren’t well prepared and actively protecting their home before, during, and after the
fire front passes through, they shouldn’t stay.

Aningtitutional difference that may play aroleis the fire management agency structure. Inthe
U.S., wildland fire management is primarily handled by five federal agencies, all of which are
responsible for some aspect of land management. By default these land management agencies
have often become responsible for protecting structures from wildland fires. In Australia, land
management and fire management are by and large handled by separate agencies at the State
level. While the land management agencies are responsible for fire management on their lands,
the responsibility of protecting houses — whether from a structural fire or from a bushfire —
resides in a separate agency which operates primarily from an emergency management
perspective.

Other potential differences that would need to be considered in determining appropriateness of
adoption can be broken into two general categories. fire behavior and human behavior. Interms
of fire behavior, differences in vegetation type and housing and construction patterns that could
affect house ignition and safety of staying would need to be considered. One Australian
researcher who looks at these issues indicated that although vegetation differences should not be
overlooked, the more important of the two variables were differences in housing and
development patterns. For instance, in Australia, metals roofs have long been a standard and
preferred construction practice; whereas metal roofs are not as prevalent in the U.S. where, until
recently, wood shingle roofs have been popular in many fire prone areas. Interms of human
behavior, having individuals stay and protect their property requires clear understanding of fire
dynamics and the significant physical and psychological resources that are required of
individuals who stay. Australia has developed and laid the groundwork for its approach over
more than two decades. Thelir outreach work is quite clear about two key items — that most
houses are lost through ember attack and that radiant heat is the primary cause of death from
wildfire. Thisknowledgeisintegral to understanding their concept that “ People protect houses
and houses protect people.”

Although a number of differences, such as development patterns and housing construction styles,
mean that blanket adoption would likely not be appropriate in the United States, in localized
situations the Australia approach could be a viable option. However, even where appropriatein
terms of fire behavior and home ignition issues, effective adoption would require that significant
resources are directed toward working with the public, both before and during an event, to ensure
that individuals and communities are physically and mentally prepared to make the safest
decision for their situation when faced with an approaching wildfire. Without a clear
understanding of fire dynamics and the physical and psychological requirements of remaining in
place, therisk isthat individuals may decide to leave at the last minute, the least safe option
available.
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Delivery and acceptance of “ Stay or Go” messagesin the Blue M ountains

Tony Jarrett
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The Rural Fire Service (RFS) is the primary bushfire combat agency in New South Wales,
Australia, with 2100 brigades, 69,300 volunteers and 600 staff. The RFS provides emergency
fire and other incident cover to 95% of New South Wales.

The Blue Mountains, west of Sydney, covers 1,433,000 hectares and is one of the most
bushfire-prone areas of the world. 95% of residential development is along ridge-tops, within
the World Heritage listed Blue Mountains National Park.

The Blue Mountains RFS district stretches 100km from Glenbrook in the east to Mt Wilson
in the north. There are 20,000 ‘wildland urban interface’ properties along 800 kms of
interface. Twenty six villages are located along spine ridges above steep valleys.

Major fire events occur frequently, with most large-scale fires occurring in November and
December. 4 times since 1951, a single fire has destroyed more than 50 properties - mainly
houses, but including churches, a school and several shops.

Damage to urban areas has occurred on 19 blow-up days within 11 major fire seasons. Most
properties destroyed were in localities adjacent to northwest-oriented valleys. Fourteen deaths
have occurred as aresult of wildfires since 1945.

The RFSisavolunteer firefighting force. In the Blue Mountains RFS there are 26 Brigades,
65 appliances and 1200 firefighters. V olunteers manage most fires, and volunteers always are
part of the Incident Management Team for mgjor fires.

The challenge for the Community Education Team and Brigades is to reconcile the enormous
scale of the ‘bushfire problem’ in the Blue Mountains. Thus, the Blue Mountains RFS has
created the innovative FireWise Blue Mountains project has the objective to Minimal death
and injury and property losses through a bushfire aware and self sufficient community.

While the FireWise project has used arange of community engagements, there has been a
focus on street meetings. Street meetings have been popular as they are held where residents
are comfortable (their street). Again, delivery has been by a volunteer community safety
force.

Key messages are consistent, however content and style is adaptabl e to the resident
participants as well as the volunteer presenters. Residents need to be convinced of things such
asthat they are not going to fry, and that houses do not explode. Graphic descriptions and
pictures are used, and experiences of peers are drawn on — rather than war stories from
firefighters.

In preparing to stay, or preparing to go, residents are provided options. There are many

different strategies, and no one way suits everyone. Support is provided for making a bushfire
plan. Sharing ‘decisions’ with family and neighbours is encouraged.
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In addition to street meetings, the range of engagements has included community meetings
before, during and after fires; participating at events and celebrations; site visits and
assessments; and action programs such as Static Water Source markings.

Successful programs and ideas from other fire agencies are adapted and adopted, as are
locally developed programs. This tailoring of programsisto suit local communities and
situations. Examples include comprehensive property audits, formation of neighbourhood
groups, conducting post-fire community debriefs, using firestations as election polling
booths, creating ‘resident friends’ lists, holding “Open Day” away from the fire station and
making it acommunity event, and community participation at hazard reductions.

Anecdotally, there were examples of community education ‘ successes that resulted in
desired changes in behaviour. However strong validation was required, not just to argue for
program funds, but probably more importantly, to justify the volunteer hours spent on the
FireWise program.

Research initiatives were driven by volunteers and individuals, and supported by RFS staff
and managers. Collaborations continue with University of Western Sydney,
RMIT University, and the Bushfire Co-operative Research Centre.

As an outcome of that continuing research and analysis, there have been changes to how
FireWise messages are delivered. Engagements are interactive and inclusive, and link the
desired behaviour with the audience needs and motivations. Engagements must have a
purpose eg Open Days are about the community, not the RFS.

Alarmingly, 30% of FireWise participants still intend to take risky decisions, such asleaving

lateif the fire getstoo bad. More work certainly needs to be done to ensure residents are
making informed decisions, and acting appropriately as a consequence.

The nature of fire fighting in Australiais that residents will be around in wildland urban

interface fire situations. Fire agencies encourage able bodied adult residents to defend a well-
prepared property, and such decisions to stay are accepted by the community, asisadecision

to go early.

The operational benefits for fire managers for having residents in place include residents

participating in decision making and actions that affect them or their assets, and resident tend

to own the problem and consequences. Residents also provide local ‘intelligence’ about
assets and people, and can bring additional resources.
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Introduction

The pitch-pine barrens of eastern Long Island and southeastern M assachusetts are at the
edge of rapid suburbanization in the densely populated Northeast. These coastal ecosystems are
fire dependent and home to many endangered plants and animals (Irland, 1999). While the area
has historically been subject to devastating wildfires, new suburban residents may be unaware of
the current fire danger and potential steps they can take to reduce their wildfirerisk. Local land
managers are interested in restoring the ecological health of the pine barrens through the use of
prescribed fire and other management techniques, and are concerned about public reactions to
new management regimes.

In our initial studiesin this region, we found that local residents had more previous
experience with wildland fire than originally expected and were mid-range in their support for
prescribed fire (Blanchard and Ryan, 2007; Ryan et al., 2006). Asin previous studiesin other
regions (Winter and Fried, 2000), knowledge and previous experience with wildfire became
important variables that impacted perceptions of wildland fire risk and attitudes toward wildland
fire management. Thus, the current study strove to understand the impact of environmental
education and intervention on public attitudes toward forest management and wildfire hazard
reduction strategies on both public land, aswell as residential landscaping.

Methods

To understand these issues, a sample of 233 local residents from the Central Pine Barrens
of eastern Long Island and the Plymouth Pine Barrens of southeastern Massachusetts were
surveyed with a photo-questionnaire containing scenes of different forest management strategies
and residential landscaping, as well as an educational section describing the environmental
benefits and impacts of forest management near their homes. Eight photographs of pitch-pine
and oak forests under different management regimes were used to elicit participants’ opinions
about the type of forest management that they consider acceptable for public land in their area.
Next, the survey showed eight scenes of residential landscapes with arange of native and
ornamental plantings to ascertain local residents’ perceptions of the type of defensible space
landscaping that they considered appropriate for their area. The photo sections were devel oped
using the landscape preference methodology and data analysis from Kaplan and Kaplan (1989).
Based on the work of Kearney (2001), an educational intervention was developed later in the
survey that described the benefits of either prescribed fire or mechanical thinning of public land
and showed photographs of the forest at different stages of these treatments.
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Results

The study results provide new insights for both creating defensible space around homes,
aswell as management of adjacent public lands. Asfound by Ribe (2002), it appears that the
public judges ecological health according to their aesthetic response to different management
regimes. The results of the public lands management section support previous research that the
public prefers more open forest conditions (Kaplan and Kaplan, 1989). Fortunately, for land
managers, these open forests can be the result of forest thinning efforts to reduce fire danger. At
the residential scale, there was some support for landscapes that exhibited some aspects of forest
thinning as well.

Land managers often rely on environmental education to raise public awareness for
management efforts. However, landscape preferences are deeply ingrained. Therefore, itis
important to learn if informing the public about local ecosystems and management goals will
have an affect on their attitudes and visual preference. An educational intervention section in
this survey looked at local residents support and acceptance for using prescribed fire (or
mechanical thinning) on public land after reading about the technique and seeing scenes of
different stages of forest regeneration. The study results are promising for forest planners and
managers intent on reintroducing fire into the pitch-pine forest ecosystem and illustrate the
impact of environmental education on landscape preference.
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Introduction

Fire agencies in Victoria, Australia have developed a comprehensive strategy to increase
community preparedness for wildfire (commonly known as bushfire) events. The Fire Ready
Victoria (FRV) strategy is a three year, joint agency strategy that seeks to raise awareness of the
wildfire risk, promote adoption of preparation actions, encourage planning about what to do
during a fire and to provide information to threatened communities during wildfires to support
decision making. The FRV strategy aims to deliver the key messages to the community that
underpin the “stay and defend or leave early’ position supported by Australian fire agencies.*

Methods
The strategy was developed with 5 key objectives:

1. To increase awareness that fire is a natural and inevitable process and of its role in the
Australian landscape;

2. To raise awareness amongst residents of high bushfire risk areas, including those living in
urban fringe areas of outer metropolitan Melbourne, of the importance and benefit of taking
action to mitigate the local risk of bushfire;

3. To increase understanding of how to mitigate risk and their adoption of preparedness
measures amongst residents of high bushfire risk areas;

4. To increase understanding that fuel reduction burning is carried out to mitigate risk and to
reduce impact of wildfire; and

5. To promote awareness amongst residents and tourists visiting high bushfire risk areas, of
available sources of information immediately prior to and during the onset of bushfire.

The program was composed of a number of deliverables based on community readiness.? This
ranged from an ‘uninvolved’ community, where activities were targeted mainly through media
and print campaigns. To ‘interested” communities, where more targeted media and community
meetings are held. Through to the ‘concerned’ and ‘motivated’ communities where a highly
interventionist approach is undertaken.

Results

A major part of the Fire Ready Victoria Strategy is the state-wide media campaign to promote
bushfire safety and awareness. An evaluation of the media campaign® was conducted during
February 2007 when most of the media activity had been completed.

A telephone survey of 601 randomly selected households in Victoria was conducted by Strahan
Research over a period of eight days. The survey results indicate 89% saw or heard messages,
advertisements or commercial about bushfire safety before or during the summer fire season. Of
these, 91% reported they saw or heard a bushfire safety message through a television
advertisement.

Over half of the respondents also saw or heard the bushfire message through:
o Newspaper articles (60%)
» Radio advertisements (57%)
o Radio interviews/ talkback (51%)
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The majority of respondents correctly identified relevant key messages they had seen in the
various media. Nearly half (49%) the respondents indicated that the main message was to clean
up around the home (including leaves in gutters and bushes around the house, have buckets and
sprinklers ready) to prepare against bushfires, and 24% said it was to develop a bushfire plan in
advance and practice it. A further 16% indicated the main message was that people need to make
a decision whether to ‘stay or go’. Similarly, the majority of respondents correctly identified
various practical steps they can take to protect their property and the community from a bushfire,
including preparing homes, developing a bushfire plan and observing restrictions.

These findings relating to the recall of key messages and the level of agreement strongly suggest
that the public is hearing and understanding the key safety messages

An assessment of the outcomes of the FRV strategy was undertaken through a survey of 639
households in areas affected by the major fires in Victoria in 06/07 * The results of the survey
showed a high level of adoption of recommended actions in preparing properties and in decision
making about what to do when threatened by a fire. In 84% of cases of houses directly threatened
by the fire, someone from the household was present during the threat to defend the property.
More than half (56%) had assistance from friends and neighbours and 42% received assistance
from the fire agencies.

The high level of resident involvement in property protection is reflected in the levels of
preparedness. On a range of preparation measures, respondents reported high levels of
implementation prior to the occurrence of the fires. These included availability of hoses (95%),
reduced fuel around house (92%), cleared gutters (90%), moved combustibles (80%), covered
gaps (76%), had personal protective clothing (72%), non mains water supply (69%), fire fighting
pump (63%) and protection of underfloor spaces (56%). Further, of those who had not taken
particular measures prior to the fires occurring, between 20-45% implemented additional
measures during the time of the fires.

There was a high level of satisfaction with service delivery, including the work of fire fighters
(91% satisfied or very satisfied), the information available before the bushfires (86%),
information provided during the fire (86%), the amount of warning (83%), and the overall
management of the fires (74%). These results are consistent with those obtained after the
2005/06 fires, but significantly higher in relation to the overall management of the fires compared
with the 2003 bushfires.

The study shows a strengthening partnership between the community and agencies in dealing
with long duration bushfires. It highlights that the intended outcomes of the community
education and engagement activities are being achieved at significant levels. The threatened
communities appear to have been highly aware of the threat, understood key messages, were
reasonably well prepared before the event, and increased their preparedness during the fires.
They showed high levels of self reliance in defending properties.

Fire Ready Victoria has contributed significantly to the community’s capacity to deal with the
threat of bushfire. Other agencies have now expressed interest in participating in the strategy and
a recent review of the strategy identified the need to further develop the partnership approach
bringing all the relevant agencies together in a coordinated whole of government approach.
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Introduction

This paper examines WUI residents’ views on wildfire risk and the role of causal attribution in
wildfire risk perception and response, both pre- and postfire. Social psychologists developed
attribution theory in the 1970s to describe the kinds of causal explanations people give for events
and the effects these explanations have on their judgments about, among other things, success
and failure. Accordingly people have a psychological need to assign responsibility for important
events, but their judgments about the underlying causality often minimize personal responsibility
for negative outcomes (Weiner 1986). The questions addressed in this paper are: How these
attribution tendencies influence residents’ responses to wildfire risk, specifically, where do
homeowners place responsibility for prefire mitigation—on their actions or the actions of others?
Where do homeowners place responsibility for wildfire damage (to both natural resources and
built property)? To what do homeowners who have experienced wildfires attribute the
fundamental cause of the wildfire—the actions of self, others (management, perceived
suppression policy), or natural conditions (weather, topography)? And finally, where do WUI
residents place wildfire risk in the spectrum of risks in their lives, and how does this affect
willingness to engage in prefire mitigation measures?

Methods

Data come from six qualitative case studies of communities or sets of communities in the
western U.S.A that experience a large wildfire between 2000 and 2002. In-depth, semi-structured
interviews were conducted with residents, fire team leaders, firefighters, Forest Service officials,
public safety officials, and representatives of helping organizations associated case study sites
(approximately 50 interviews for each case).

Results

Respondents distinguished between the ignition source of the fire (natural or human caused), yet
attributed the fundamental cause of the fire, as well as its nature and the damage it caused, to
existing forest conditions, such as heavy fuel loading due to past management activities, as well
as natural conditions such as drought and high winds. In making attributions on the cause of
wildfire damage, respondents often find ways to blame others for the damage such as the use of
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ineffective tactics and strategies by firefighters. Respondents across all sites recognized a need to
raise awareness of the flammability of their environment. Respondents generally recognize that
both public and private landowners had the responsibility of doing and paying for firesafing and
fuel reduction work on their respective lands. In contrast to other hazards, however, wildfire
mitigation is not a one-time investment in improved building design and siting, but is a
potentially expensive and never-ending investment in firesafe landscape maintenance.

Several factors that appear to dampen WUI residents’ perceptions of and reactions to wildfire
risk. First, the experience of a recent wildfire contributes to the perception that another fire is less
likely to occur any time soon. Second, homeowners are reluctant to invest in mitigation to reduce
fire risk for aesthetic or lifestyle reasons. Third, following attribution theory wildfire events seem
particularly ripe for projecting blame elsewhere. Because wildland fire management policy is
deeply entangled with contentious forest management policies and complex suppression tactics,
it may be easier to blame the problem on a public failure to properly manage the forest and
downplay the inherent risk of living in the wildland-urban interface.

A key lesson from the relatively long history of hazards research, however, is that any risk
perception gap between citizens and experts should not be simplistically attributed to an
uninformed or irrational public. Moreover, the gap is not easily closed using education and
outreach efforts (Slovic 1999). From our findings residents do not appear to be uninformed or
irrational; they may simply emphasize different factors in their assessment of risk. For example,
when wildfire risk is placed within a larger spectrum of the everyday life of household members,
other, more pressing risks may take precedence.

Scientific literacy and public education are important but not the only factors affecting residents’
perceptions of wildfire risk. Risk management in wildfire needs to direct its focus less on closing
the risk perception gap and more on introducing encouraging public participation into both risk
assessment and risk management as a way of maintaining and restoring trust. This approach,
emphasizing the social construction of risk, seems particularly appropriate given that wildfire
risk is entwined with complex and contentious forest management issues and ideologies.
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Introduction

The southwestern United States has seen an increase in the incidence of and risks associated with
wildland fires. Contributors to this increase have included several years of drought and insect
infestation, and urban encroachment paired with concentrated populations in the wildland urban
interface. These changes, along with aggressive fire suppression, and altered vegetation have
increased the risk of larger and more severe fires.

The increased risks mentioned above have led to increased importance of effective fire
management, including approaches to prevention and suppression that incorporated public
communication, collaboration, and cooperation.

Trust has been cited as a crucial aspect of public response to fire management. However,
studies of social trust as well as trust in government suggest we ought to be concerned about
relationships between publics and fire management agencies. In spite of the fact that distrust is
not necessarily counterproductive, especially in risk management situations, too much distrust
can compound the amount of time and energy necessary to defend agency actions in public
forums and during litigation.

Studies exploring trust levels have shown patterns of lower trust among marginalized or
disadvantaged groups. Understanding the intersection of trust and diversity is essential, and of
particular importance in the southwestern United States, an area known for its diverse
population.

While some studies have pointed to patterns of distrust, others have cited important
deviations. For example, there is a distinction between social trust and trust in government.
Furthermore, there is a difference between general trust and situation-specific trust (trust in an
agency to do ‘x’). Situation specific studies of trust have shown a more reassuring pattern, that
is, a tendency towards majority trust rather than distrust.

This paper examines trust held by residents of four southwestern states (AZ, CA, CO, and
NM) towards the Forest Service to manage wildland and wilderness fires in their state of
residence. We examined the relationships between ethnic/racial group, gender, concern and
knowledge about wildland and wilderness fires, salient values similarity (perception of similar
values to the agency regarding values, goals and views), and trust.

Methods

We conducted a telephone survey based on a representative sample of residents from each state.
A total of 1,811 surveys were completed. Some of the ethnic/racial groups had smaller sample
sizes than would be desirable for statistical tests; however, analyses were in keeping with the
overall goals of our research.
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Results

Respondents had a high average concern about wildland and wilderness fires in their state (mean
=6.7,SD=1.8,n=1,799, 1 = not at all concerned, 8 = very concerned). The vast majority (78.5
percent) rated their concern as 6, 7, or 8 on the scale. Ratings of concern over wildland and
wilderness fires varied significantly by ethnic/racial group (based on the six ethnic/racial groups,
ANOVA, F 5 1731="7.47, p <.001), with the highest concern among Native American/First
Nations and Latino/Hispanic Americans. Follow-up t-tests comparing males and females within
each ethnic/racial group revealed significant differences by gender for white/Caucasians,
black/African Americans, and Latino/Hispanic Americans. White and Latino/Hispanic American
females were more concerned about wildland and wilderness fires in their states than their male
counterparts, but black females were less concerned than black males.

Self-assessed knowledge regarding wildland and wilderness fires in the respondent’s state
of residence was rated above the midpoint on the scale (mean = 5.3, SD =2.0, n= 1,788, 1 = not
at all knowledgeable, 8 = very knowledgeable). As with concern, knowledge also varied
significantly by ethnic/racial group (ANOVA, F 5 1719=1.85, p <.001); with Native
American/First Nations and white/Caucasians rating their own knowledge about fire the highest.
Differences between males and females within each ethnic/racial group were significant for
white/Caucasians but not for any other group. In the majority of groups, the tendency was for
males to rate their knowledge higher than females.

The salient value items were highly correlated with each other (ranging from .67 to .69),
and each of the salient values items was significantly correlated with trust (.55 to .61). The
prediction of trust in the Forest Service was examined through simultaneous linear regression.
The predictors included the average of the three similar salient values items, knowledge,
ethnic/racial group, concern, gender, and education. A significant amount of the overall variance
in trust was explained by these predictors (R* = .429, ANOVA, F ¢ 14, 5y=201.99, p <.001). The
most influential predictor in the regression was similar salient values.

We averaged the three similar salient value items and the trust rating to create an overall
trust scale (o = .874). The trust scale was analyzed by ethnic/racial group, revealing significant
variation (ANOVA, F 5, 1724=3.97, p <.001). The lowest average trust scale ratings were
provided by white/Caucasian respondents and the highest by Latino/Hispanic Americans.
Contrasts by gender within each ethnic/racial group revealed significant differences for
white/Caucasians and Latino/Hispanic Americans, with females giving higher trust scale ratings
than their male counterparts.

Findings suggest that ethnic/racial diversity and gender are of importance in Forest
Service fire management. Fire managers and public information officers working in ethnically
and racially diverse areas can use these findings by anticipating that the various ethnic/racial
groups will respond uniquely to some proposed and actual management actions. Given the
paucity of information on variations in attitudes and perceptions regarding fire and fire
management among groups of color, this study makes a significant contribution toward
understanding the role of diversity in fire management. These findings offer insight into the ever-
increasing complexity of managing fires and fire risk, as well as forming informational and
educational strategies that are sensitive to the diverse cultures of the region. Findings suggest
caution in assuming that all groups of color can be considered homogeneous (here variation was
by gender was reported). Recent research has revealed the importance of considering
heterogeneity within ethnic groups.
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Introduction

FireSafe behaviors include actions that residents should do to create defensible space and
improve firefighting effectiveness. Informing residents about why and how to perform
these actions is central to the agency mission of successful firefighting, wildland fire
prevention, and community preparedness. In recent years wildland firefighting and fire
prevention activities have been increasingly focused on the Wildland Urban Interface
(WUI). Effective, persuasive communications should lead to desired behaviors in the
WUI population. However, continued non-compliance and property losses suggest that
more can be done. Previous research has sought to understand residents’ attitudes toward
and familiarity with these recommendations. Programs to affect defensible space and
wildland fire preparedness among WUI homeowners are being carried out by a variety of
community and agency personnel, e.g. Fire Safe Councils. Their work can be improved
through a better understanding of WUI homeowners’ perceptions of the underlying
issues, especially risk, their wildland fire experiences and actual compliance with
FireSafe behaviors. This paper focuses on these aspects in the highly fire prone setting of
southern California.

Methods

A mailed survey employing a new, targeted sampling technique was developed. It
identified just those living within the WUI adjacent to three southern California forests
that are very fire prone and which have recently experienced severe fires and large
property losses (mostly within a mile of the Cleveland, Angeles and Los Padres National
Forest boundary). After follow up and duplicate mailings, 1,659 usable responses were
received from the original 4,130 sent, for a 40% response rate. The questionnaire
contained information about their residential situation, experiences with wildland fire,
compliance with FireSafe behaviors and their perception of wildland fire risk.

Results

Analysis. Residential profile data show that residents in these WUIs have been there for a
long time (average 16 years), live there year-round (98%) in single family homes (88%)
that are owner-occupied (93%) and are generally within one mile of the forest boundary
(55%). There are some differences across the forests but this pattern is generally
consistent. In addition they are very experienced with wildland fires. They have almost
all seen smoke (98%), burned areas (96%), re-growth after a fire (94%), and flames from
a wildland fire (93%). Many have been evacuated (52%), had their lives or jobs
disrupted (30%) or had property damaged in a wildland fire (18%). Fortunately, only a
few have suffered a personal injury from a fire (2%).
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Next we asked about their compliance with FireSafe behaviors. These may be broken out into
those affecting the house, the site and the community. House-focused behaviors are commonly
done: 92% clean their roof or gutters, 67% are careful to stack firewood away from their house,
and 73% say they have used non-flammable construction materials. This high level of
compliance slips a bit for site-focused behaviors: 55% choose fire resistant plantings, 44% have
thinned their plantings out to 100 feet, 42% say that trees and shrubs are 15 feet apart, and 55%
have pruned their trees to the recommended standard (85 feet out, 15 feet up). And there are
even lower levels of compliance reported for actions that are more community and education-
based: 47% say they have received information on FireSafe actions, 22% have attended a
meeting about FireSafe actions, 13% have ever volunteered to help clear vegetation in their
community, and only 6% say they have helped with community fire education programs. Many
of the house and site actions vary significantly across the forest settings, but none of the
community involvement actions are statistically different.

Clearly there is room to improve these compliance rates, so next we asked about their
perceptions of wildland fire risk, specifically the extent to which they felt their community or
home was at risk from a wildland fire and their expectation that a wildland fire will affect their
community in the near future. These three items were combined into a fire risk scale (Cronbach’s
alpha= .81) with a mean score of 3.28 on a 1 to 5 scale (low to high), suggesting that their risk
perception is only moderately high and that a substantial proportion of the population sense a
low level of risk. The southernmost residents (Cleveland NF) were statistically higher in their
risk perception. Further analysis shows that the risk measure is only moderately linked to the
experiences or actions presented earlier, and once again this effect is somewhat stronger for the
Cleveland NF sub-sample than for the Angeles or Los Padres group.

Conclusions. WUI residents have high levels of experience with wildland fire and a strong
rootedness to site. And they do some FireSafe actions very well. Despite this, FireSafe behavior
compliance is sometimes disappointingly low. Further improvements may require a better
understanding of the barriers to actions and a more realistic sense of what is possible for
residents in these areas. The data suggest that better communications and community-based
actions are not only possible but quite desirable. Because the compliance rates are at times
relatively low, this area may offer the possibility of substantial improvements for each unit of
effort. Increased effectiveness through FireSafe Councils and other interested community groups
seems a likely means to this end.

Finally, the perceptions of risk data suggest that improving residents’ understanding of wildland
fire risk through clearly articulated persuasion campaigns may increase salience to the target
group and thereby be a key to improving target behavior compliance.

In summary, results show high levels of personal experience with wildland fire, strong concerns
about wildland fire and, at times, surprisingly low levels of FireSafe activities. Further analysis
of the precursors to FireSafe behaviors or community preparedness activities reveals a strong
role for natural resource agency leadership in a community partnership context, especially with
strategically targeted WUI Fire Safe campaigns. Residents’ geographic and social differences
across WUI settings suggest that defensible space decisions can be improved by a better
understanding of the residents’ mindset and a tailored, social marketing approach that improves
compliance and support for agency programs.
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Introduction

Many components of wildland urban interface (WUI) risk management programs require action by local
communities and individual property owners. According to some observers, the focus on federal and state
policies to motivate local jurisdictions to act is disproportionate to the attention that should be paid to what is
actually happening in the local community (Steelman and Kunkel, 2004) by fire officials, government resource
agencies, homeowners and other parties such as insurance firms. Natural hazards researchers have shown
societal response at the local level, where the greatest control over mitigation can be exercised, is difficult to
motivate (Burby and May, 1998). Others argue there are few local political incentives to respond to the
wildland urban interface fire problem given current patterns that shift post-disaster recovery burden or pre-
disaster mitigation measures to state and national taxpayers (Davis 2001; Plevel 1997). Recently enacted
federal and state policies provide some strong incentives for local jurisdictions to manage the risks associated
with wildland fire (USDA and USDI 2000, WGA 2001). This has led to an array of local policies, laws, and
programs. Our research helps identify similarities and differences in homeowners’ attitudes toward local
defensible space policies in communities where voluntary defensible space initiatives or mandatory defensible
space ordinances exist and various levels of incentives or costs are present.

Methods

This research is funded by the Joint Fire Science Program and uses two phases of research to study the
program. This presentation and paper is focused on the qualitative phase which used focus group interviews
with homeowners in three diverse communities what attributes of local-level wildland fire policies are
associated with homeowner support for and compliance with defensible space guidelines or regulations. Study
sites were chosen largely for their wildland fire policy diversity: Oakland, California has a long-standing
mandatory defensible space ordinance recently enhanced by a voter approved tax assessment district that
provides added inspection, enforcement, and homeowner services (e.g yard waste disposal). Ruidoso, New
Mexico is in the process of establishing a mandatory defensible space ordinance city-wide. Grand Haven,
Michigan has no mandatory regulations, but recently partnered with Michigan Cooperative Extension to
develop defensible space guidelines and education materials specifically for WUI area homeowners along the
fire-prone shoreline of Lake Michigan. Qualitative coding techniques suggested by Strauss and Corbin (2004)
were used for axial and open coding of quotes collected during focus group sessions and later analyzed to
formulate concepts, themes, and elements.

Results

From a total of six focus groups attended by 45 participants, six concepts emerged from the data.

= Compliance related to competing objectives, yard waste disposal and cost: Defensible space compliance
— whether mandatory regulations or voluntary guidelines — is determined primarily by the degree to which
homeowner land use objectives compete with firesafe landscape objectives; options for yard waste disposal;
and cost.

= “QOthers” elevate the risk: Focus group participants perceived that certain population subgroups comprise a
large group of *“others” that heighten the risk to their neighbors by not complying with defensible space
regulations or guidelines or by practicing other unsafe fire-related behavior.

» Share the burden: Landowners and government agencies share the responsibility to manage WUI fuels.
Local government is responsible for communicating with property owners about local WUI policies,
showing property owners exactly how to comply with vegetation management rules or guidelines, enforcing
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compliance, and their own vegetation management. Homeowners are responsible for vegetation
management, monitoring their neighbor’s compliance, setting norms to encourage neighbor compliance, and
paying for risk mitigation programs through taxes or fees.

= Mandatory regulation may be justified: Mandatory vegetation management regulations are at odds with
strict conceptions of property rights and personal liberties; however, such ordinances can be justified when
the underlying wildfire risk is high, there is an acknowledged public safety role for local government, and it
is also acknowledged that individual noncompliance puts others (neighbors) at risk.

= Implementing local policies: If mandatory regulations are justified, they should be enforced fairly and
uniformly. Some suggest such a policy should be determined by a public vote. Whether voluntary or
mandatory (but especially if mandatory), local enforcement personnel should make themselves available for
one-on-one consultations with property owners to show them specifically how to comply. Education and
communication efforts should be repeated often for maximum impact and to catch newcomers and seasonal
visitors.

= Other supporting local policies are needed: Defensible space policies alone aren’t enough to
comprehensively respond to the WUI problem in high risk areas. Local governments need to incorporate
WUI concerns into their comprehensive planning processes and zoning regulations. Continuing to build in
high risk areas and/or to allow high risk construction practices exacerbates community risk.

Three quotes illustrate homeowners’ support for different types of localized programs.

“l don’t have a problem with regulations as long as they’re for the common good, and public safety is for the
common good.” (Grand Haven, MI homeowner, voluntary and no incentive program)

“[T]here is a line between personal property rights and government enforcement. And, | believe that
people should be responsible for their properties and be responsible in terms of their community
responsibility.”’(Oakland, CA homeowner, mandatory and no incentive program)

“The village came out and said, well, this is what we're going to do, we all dug our feet in saying you can't tell
me to do that to my property.”” (Ruidoso, NM homeowner, mandatory with incentives program)

The second phase of the research will further explore the reliability and validity of initial findings, and themes
and patterns across voluntary, mandatory, and incentives-based programs. For a copy of the full focus group
report and other research on homeowners, wildfires, and fuels management visit www.fire-saft.net.
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I ntroduction

The dramatic expansion of development in the Wildland-Urban Interface (WUI) places property,
natural assets, and human life at increased risk of wildfire destruction. The National Fire Plan
and the Healthy Forest Restoration Act (HFRA) encourage communities to take action to reduce
wildfirerisk. State and local governments are mitigating risk and empowering home ownersto
reduce their vulnerability to wildfire with amix of strategies focused on hazardous fuel reduction
and firesafe structural enhancements.

Methods

A guestionnaire was developed to obtain information about state and local governments’ efforts
to reduce wildfire risk on private property. In 2005, the survey was distributed to 150 state and
local wildland fire officials listed on the National Wildfire Hazard Mitigation Programs website,
http://www.wildfireprograms.usda.gov. Completed surveys were submitted by 51 wildfire
program managers.

Officials were queried about the types of risk reduction strategies employed in their communities
and their experiences in implementing these efforts. Responses to questionsin the first section
of the survey were used to examine how well localities are meeting criteriafor community
wildfire protection planning as enumerated in the Healthy Forest Restoration Act (2003). These
criteriaare: long-range planning with collaboration of multiple stakehol ders; assessments of
wildfire hazard to identify and prioritize high risk areas; and identification of activities to reduce
structural ignitability. Questions about structural ignitability were organized into three broad
program types. These included: public outreach and education, homeowner incentives, and
regulation.

The second section of the survey focused on possible indicators of program effectiveness.
Managers were questioned about obstacles to program success; effective strategies for reducing
wildfire risk; and the cost-effectiveness of commonly-used mitigation activities.

Results

Key findings from the survey of wildfire program managers include the following actionsin
keeping with the Healthy Forest Restoration Act criteria:
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Wildfire protection plans had been developed in 75 percent of the localities surveyed and
an additional 19 percent were underway.

Hazard assessments identifying high fire risk areas had been conducted in 92% of the
localities.

Managers were implementing a wide range of strategies to address structural ignitability
that varied widely among localities. All managers were implementing educational and
public outreach activities, 77 percent were offering some type of direct assistance to
homeowners for fuels treatments, and 59 percent were implementing regul atory
programs.

Insights for effective mitigation programs included the following:

A magjority of managers indicated a mix of strategies was most effective in their locality
for reducing wildfire risk rather than afocus on any one type of program.
Recommendations varied widely.

The most cost-effective strategies identified by managers to reduce wildfire risk were: 1)
programs offering direct assistance to property owners such as financia incentives for
fuels reduction and chipping and disposal services for residents; 2) educational efforts
such as defensible space demonstration projects, and neighborhood and community
meetings; and 3) regulatory requirements for firesafe subdivision design and defensible
space.

The most highly rated obstacles to program success were budget constraints, public
apathy, inadequate enforcement of regulatory requirements, and property owners
resistance to vegetation management.
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Introduction

Forest disturbance by insects can be seen as part of a larger cascade of ecosystem disturbances
(Dale et al. 2001; Flint 2006). Public perception of the impacts and risks of forest insect
outbreaks include an array of concerns such as forest fire, economic insecurity, and threats to
community identity. This paper describes the relationship between risk perceptions of forest
fire and broader threats to individual and community well being due to a mountain pine
outbreak in north central Colorado. Because fire isn’t the only forest management concern in
the region, it is valuable to understand not only how the public is weighing and reacting to
relative risks, but also how communities differ from one other in their overall approach and
response to changing forest ecosystems.

The nine communities in the study area cover a gradient from high alpine amenity orientation
through more diversified communities to more economically disadvantaged areas still tied to
amenity and recreation pursuits. This paper provides evidence for how community context
affects the filter through which community residents perceive forest resource change and
threats to ecological and local well-being. Implications from this research are offered for
managing the human dimensions of forest fire risks in the broader context of forest health
disturbance.

Methods

The nine study communities include Vail, Breckenridge, Frisco, Dillon, Silverthorne,
Kremmling, Granby, Jackson County, and Steamboat Springs. Attempts to evaluate whether or
not these communities are situated along a gradient of amenity-based community conditions
focuses on indicators related to educational attainment, citizenship, employment sectors, and
seasonal housing. While patterns illuminate a gradient pattern, there is some mobility in
community positions along the gradient.

To gather information about public response to the pine beetle situation and the accompanying
risks, interviews were conducted with 165 key informants and mail surveys were administered
to over 4,000 residents in the nine study communities. Interviews were conducted with
individuals representing multiple dimensions of community interests as well as those
identified by others as having important perspectives to include. The mail survey was a 16-
page set of questions covering various dimensions of the pine beetle outbreak as well as
community and individual characteristics. Accounting for undeliverable surveys, the overall
survey response rate for the region as a whole was 39% (ranging from 33% to 50% for the
nine study communities).
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Results

Surveys and interviews yielded valuable information illuminating public attitudes and
community responses to the mountain pine beetle, forest fire hazards, and forest management
efforts. This paper weaves local narratives with quantitative statistical analysis of survey data.
Demaographic characteristics of survey respondents indicate a predominantly wealthy,
educated, white population that is relatively representative of the communities under study.
The percentage of respondents having occupations in agriculture or forestry varied widely by
community. This is another indication of a possible community gradient.

Wide variation was found in the degree to which respondents felt the pine beetle had killed
trees in and around communities. Granby was highest with 77% of respondents indicating
most or all pine trees were dead and Steamboat Springs was lowest at 6%. A Granby resident
said, “It’s sad. It’s devastating. We bought 15 acres and the next spring we had to take out
1500 dead trees. We have a view now but no forest.”

Visual and aesthetic loss and fire hazard were the highest rated impacts from the pine beetle
outbreak with a long list of additional impacts perceived. While most impacts were identified
as negative, some were perceived as positive including increased logging and land clearing
and increased ecological awareness. Based on the aggregate data, 56.6% of survey respondents
indicated that concern about wildfire had strongly increased as a result of the bark beetle. Fire
risk was the top concern followed closely by risks to the scenic value of the area. Significant
differences on perceived fire risk and other risk perceptions were found across the study
communities. Factor analysis revealed that risk perceptions fall into two distinct categories: 1)
environmental risks such as fire, falling trees, watershed and habitat concerns, invasive
species, and livestock risks; and 2) socio-economic risks such as scenic loss, declining
property values, resource economy loss, tourism and recreation loss, and loss of community
identity. These factors were consistent across all study communities.

Perception of fire risk is strong in Colorado communities experiencing the pine beetle
outbreak. However, there are additional risk perceptions beyond fire and the degree of risk
perception in some areas varies greatly by community. More research is needed to uncover
whether there is an amenity gradient having an impact on community response to beetles and
fire risk. Natural resource managers should be aware of the broader risk context in which fire
is situated as strategies may benefit from integration
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In May 2005, the Cottonville Fire in central Wisconsin burned 3,410 acres and destroyed 100
structures, including 37 homes. A post-fire assessment of the affected area found evidence that
although many of the structures within the fire zone had defensible space, many individuals were
actually unaware that they lived in afire prone area or could remember receiving information
about the fire hazard. Asaresult, ayear after the fire the Wisconsin DNR, in consultation with
the USDA Forest Service' s Northern Research Station, sent amail survey to residents of the
affected county to better understand what wildfire protection actions residents were
implementing and why, and how they were getting their information about wildfire. This
presentation will discuss results from the survey including perception of wildfire risk, reasons
why actions were or were not taken, and trust in information sources.

M ethods

The objectives of the survey were to determine homeowners' wildfire risk perception, which
mitigation strategies they have applied, and their trust in information sources. The goal wasto
provide fire control staff with a new perspective on homeowner attitudes toward wildfire
preparedness. The study area was Adams County, Wisconsin, an area characterized by droughty
soils, pine/scrub oak vegetation, and resultant high susceptibility to wildfire. An average of 80
fires burn 160 acres each year in the county. All cities, villages, and townships are on the state’s
list of Communities at Risk and Communities of Concern.

In May 2006 amail survey was sent to all non-industrial private forest (NIPF) homeowners
within the Cottonville Fire perimeter (82 households) and to a random sample of 1,500 year-
round and seasona NIPF homeowners within the remainder of Adams County. The sample
represents about 12% of the approximately 13,000 householdsin the study area. The survey
contained atotal of 30 wildfire management and demographic questions. A total of 106 surveys
were returned as undeliverable and a 922 compl eted surveys were returned for a response rate of
62%.

Results

While the majority of respondents did not accurately identify the most common cause of wildfire
(which was debris burning) and underestimated the frequency of wildfiresin the state, most
(84%) were concerned that a wildfire could change their quality of life. A high percentage
(92%) felt it was somewhat or very likely that another wildfire could occur in the county in the
next five years and about half felt it was at |east somewhat likely that a wildfire would damage
their home during the same period.
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Most survey respondents had undertaken activities around their property that mitigated their
wildfire risk, although in many cases, lowering wildfire risk was not the primary reason for their
action. For example, alarger percentage of respondents cited wind (50%) and aesthetic (32%)
reasons for removing branches overhanging the roof than cited reducing fire risk (25%).
Aesthetic concerns was a so cited more frequently than reducing fire risk in terms of maintaining
a 30-foot green area around the home, thinning trees and shrubs 100 feet out, and clearing away
dead vegetation and plant debris. This provides alikely explanation of how people can have
good defensible space and not be aware of the fire risk and also suggests that sometimes
defensible space may be best promoted by emphasizing benefits other than fire risk reduction. It
is notable that while fire risk was the dominant reason cited (40%) for having afire-resistant
roof, afair portion (34%) also indicated they had done it for aesthetic reasons, again highlighting
the usefulness of emphasizing non fire related benefits of an action.

Cost and time were the two biggest factors preventing people from making their homes more
fire-resistant. These results were expected and suggest that a clearer message needs to be
presented that many mitigation strategies can be accomplished with little or no cost and are easy
to achieve with aregular maintenance schedule. Not surprisingly more seasonal residents listed
time as a constraint than permanent residents. However, surprisingly, 67% of seasonal property
owners had pruned or removed vegetation around buildings compared to 58% of the permanent
residents. This clearly shows that the seasonal population is not as inactive in vegetation
management as often thought.

Nearly 95% of respondents said they trust information about reducing their risk of wildfire
damage coming from their local fire department, and 86% trusted public forest agencies
(Wisconsin DNR, USFS, and county parks). While heartening that both these groups have such
high trust levels, the strength of trust in local fire departments could be problematic as the vast
majority of fire departments in Wisconsin’s wildland-urban interface are comprised entirely of
volunteers, who are not required to have wildland fire training. This brings about a concern that
information coming from structural fire fighters may be focused on access improvement for fire
trucks rather than the creation of defensible space.

Thislast result highlights one of the benefits of aresearch project where thereis close
cooperation between managers and researchers in implementation of the study. A likely
conclusion that could be drawn from the high trust levels placed in local fire departmentsis that
they would make a useful primary distribution source for wildfire information. However,
manager knowledge of local volunteer fire departments suggests that such a conclusion might be
problematic. Conversely, knowledge of other research results that suggested fire risk was not the
only reason for defensible space led to inclusion of a question on the survey that directly
addressed thistopic. Results provide local managers with information on which non-fire related
benefits are associated with defensible space activitiesin their area.
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The relationship between environmental characteristics, community perception, and
collective action vis-&-vis environmental risk is poorly understood. One implication of human-
nature dynamicsin rural areasisincreased interactions between residents and natural processes,
such aswildland fire. Social and landscape change, especially at the Wildland-Urban Interface
(WUI), may affect wildfire-related risks in a number of ways: for example, the proliferation of
housing unitsin rural, fire-prone locations may increase the “real” risk of catastrophic fire
events; the distribution of low density housing may tax the capacity of local servicesto protect
these communities; and conflicting ideologies between resident groups may reduce collective
agency for effective action. The characteristics of the natural resource base—e.g., forest cover
and species distribution, or the presence and type of public land—affect both the degree to which
alandscape is fire-prone and the local perception of risk.

M ethods

In this study, we look at community leaders perceptions towards wildfirerisk at the
wildland urban interface in Pennsylvania (in the Delaware Water Gap region), Wisconsin (in the
lake-rich Pine Barrens Region), Minnesota (the Arrowhead region, adjacent to the Boundary
Waters canoe areq), West Virginia (the Tug River region), and Maine (near the U.S.-Canada
border). Using data drawn from 149 key informant interviews, the study uses a model that
explores how social and physical vulnerabilities, hazard experiences, local and extralocal
relationships with institutions, sense of place, and residents’ capacity to work together for
collective well-being affect wildfire resiliency. Community theory, place theory, disaster
literature, and risk research guide this examination of wildfire-prone community characteristics
and actions to reduce risk.

Results

Patterns of change differed dramatically between study sites, resulting in different types
of WUI zones with different implications about perception and management of fire risks.
Residents generally sought to reduce risks they perceived more salient to daily life; these were
often based on the threats and opportunities associated with change. The data suggested physical
and social psychological factors represented barriers to communities ability to mitigate risk.
Alternatively, opportunities emerged to mitigate risk through awareness of competing and
intersecting land use values and concerns.

The study reaches several conclusions: (1) community risk was an interactional
phenomenon; (2) perceptions were amplified and attenuated based on vulnerabilities, hazard
experience, ingtitutional relationships, and shared perceptions of the landscape; (3) responsesto
vulnerabilities and sense of place indicated collective capacities; and (4) the risk-to-resiliency
model was generally supported in the communities. However, degrees of perceptions,
interactions, and resiliency differed across social groups and landscapes. Implications for
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residents and resource managers in wildfire-prone communities to exploit their capacities for
collective action are advanced.

Keywords: community, WUI, risk perception, resiliency, collective agency
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Large wildland fires are complex and costly events influenced by avast array of physical,
climatic, and socia factors. Changing climate, increased fuel buildup due to past suppression
efforts, and increasing populations in the wildland urban interface have all been blamed for the
extreme fire seasons and rising suppression expenditures of recent years. With each high-cost
year come a multitude of fire cost reviews, suppression cost studies by federal oversight
agencies, and new rules and regulations focused on trying to find ways for the federal agenciesto
contain or reduce suppression costs. However, largely ignored in many of these inquiries are the
human factors and social-political pressures that contribute to the problem. This presentation
describes some of the factors that affect IMT decision-making and influence suppression costs.
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Methods

Data were collected through in-depth interviews with 48 Incident Management Team command
and general staff members from all federal agencies and geographic areas. We used a qualitative
inquiry approach to obtain first-hand knowledge about suppression costs from team members
themselves (Glaser and Strauss 1967, Gold 1997, Creswell 1998, and Strauss and Corbin 1998).
Thisis ahighly inductive methodology of going to “persons-in-the-life” known asleadersin
their group to obtain descriptions and understandings of the study phenomenon. To obtain a
wide range of perspectives, we used a nationally stratified sociological (purposive) sampling
method that approximates the maximum variation sampling method described by Patton (1980).
Interviewees were asked to identify others known to be good representatives of the IMT
positions and experience pertinent to this research. We verified our data through “ member
checks,” continually seeking interviewees assessments of the credibility of our emerging
findings, interpretations, and reports.

Results

Some of the external factors uncovered in our analysis were limited decision space, interaction
with agency administrators, policies and regulations, resource availability, social-political
pressure, and socio-cultural context. Inattention to these factors can result in policies that
adversely affect the Incident Management Teams charged with managing highly volatile events
inatimely, cost efficient manner.
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Abstract: To combat the threat of wildfire, especially in the Wildland Urban Interface (WUI),
U.S. federal land management agencies have implemented a number of forest restoration and
wildfire risk reduction programs. In the spirit of revealed preference analyses, the objective of
this study isto investigate the pattern and determinants of National Fire Plan (NFP) expenditures
for fuel reduction treatments in northern New Mexico (NM). Results from a Generalized
Estimating Equations (GEE) model are mixed with respect to risk reduction hypotheses, and also
raise issues on how risk reduction should be defined for aregion characterized by both pockets
of urban sprawl into the WUI and large areas of chronic rural poverty. Further, program
preferences for project funding under the federal Collaborative Forest Restoration Program in
NM are shown to be distinctly different (e.g., greater concern for social equity) than for other
NFP-funded projects.

Key words: Revealed Preference; Public Expenditures; Wildfire Risk; Social Equity;
Generalized Estimation Equations.
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The potential health risk from diminished air quality during wildfire eventsis a serious social
concern. Many studies document that wildfires produce various air pollutants and often report
that the ambient concentration of particulate matters (PM) increases substantially during a
wildfire period. Epidemiology studies report significant morbidity and mortality impacts of PM,
suggesting a potential for considerable health risks from wildfires.

Thisreview study synthesizes available literature in epidemiology, economics and wildfire-
related studies to provide essential information for the valuation of health costs associated with
wildfire events. We focus on three issues: the health outcomes to be evaluated, whether
epidemiology studies of urban air pollution are applicable to evaluate wildfire smoke health
damages, and recent findings from health valuation literature. We constrain our epidemiology
literature review to the major pollutant of wildfires, PM.

Summary of Literature Review

Health outcomes

We identify several key health impacts that result in substantial economics costs from wildfire-
smoke. They include mortality, work days lost, restricted activity days, minor restricted activity
days, hospital admissions, respiratory symptoms and self-treatment. While every possible health
outcome associated with awildfire cannot be measured, at |east mortality and major morbidity
effects should be evaluated.

Epidemiology studies: urban air pollution vs. wildfire smoke
There are a considerable number of PM-related health studies. However, most studies evaluate
the health impact of persistent low to moderate levels of PM emitted from urban air pollution
sources, such asfossil fuel burning (hereafter we call these PM studies “conventional PM
studies’). Wildfires often cause short, but high levels of PM due to the vegetation burning.
Whether there are different health risks from PM exposure due to urban air pollution versus
wildfiresis an important research question. If there is no difference, we can simply use
previously estimated dose-response functions from conventional PM studies to estimate the level
of health damages from wildfires.

To examine this issue, we compare the study results from conventional PM studies and
wildfire health studies. While conventional PM studies find a statistically significant positive
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mortality and morbidity impact from a short-time exposure to PM, not all wildfire health impact
studies find statistically significant health impacts. Among wildfire mortality impact studies,
only two of six studies find a significant increase of the mortality level during awildfire event.
Asfor hospital admissions studies, while all studies that considered respiratory-related effect
find asignificant impact, only two out of six studies that considered asthma-related effects find a
significant increase attributable to a wildfire event. One of the two studies that considered
cardiovascular effects finds a significant increase of hospital admissions during wildfire events.
Among emergency room (ER) visit studies, seven out of the thirteen studies that considered
asthma-related effects, nine out of the thirteen studies that considered respiratory related effects
and none of the three studies that considered cardiovascular effects find a significant increase in
ER visits during wildfire events. Although there are several potential reasons for inconsistencies
between conventional PM studies and wildfire health impact studies, further studies are required
to identify more specific source of disparities.

Health valuation studies

The health damage from wildfire events incurs direct and indirect coststo society. The U.S.
EPA (1999) uses the health valuation literature to list the plausible value of per unit costs of
health outcomes. Our literature review of recent health valuation studies find that the per unit
mortality value presented in the U.S. EPA list islikely overestimated, and per unit value of
morbidity is generally underestimated. We recommend weighing recent findings for economic
valuation studies of wildfire health impacts.
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I ntroduction

We evaluated two kinds of financial incentives to encourage non-industrial forest
landowners to undertake fuel treatment: compensating landowners for the cost of fuel treatment
and requiring landowners to share the cost of fire suppression. Why is this problem important?
Forest fires damage or destroy trees and homes. Losses can be reduced if landowners treat fuels
before wildfire strikes. Because fuel treatment is costly, landowners may not undertake
treatments especially if they underestimate the level of fire risk or the potential benefits of fuel
treatment. Furthermore, landowners may expect that government-subsidized fire suppression
resources will protect their property. In this situation, financial incentives that encourage
landowners to undertake fuel reduction may reduce both the damage caused by wildfires and the
cost of fire suppression, thereby reducing social costs.

Methods

Following the methods of Amacher et al. (2006), we created a stand-level model of the
expected net discounted value of fuel treatment and fire suppression in an even-aged forest. The
model assumes that fire occurrence is a Poisson process with probability A that a fire occurs in a
given year (fire risk). If the fire occurs before the scheduled age of timber removal, a proportion
of the stand is salvaged and the land is replanted. The salvage proportion depends on when the
fire arrives relative to the fuel treatment, the level of fuel treatment, and the level of fire
suppression. Fuel treatment and fire suppression are substitutes in the sense that less fire
suppression is needed in a stand with fuel treatment to obtain a given level of salvage. Under
these assumptions, we derived a formula for the expected present net value of the stand as a
function of the levels of fuel treatment and fire suppression. In the base case, we used an
optimization algorithm to determine levels of fuel treatment and fire suppression that maximize
expected present value assuming that the landowner paid for the cost of fire suppression. For
comparison, we computed the optimal level of fuel treatment assuming that the government
provides fire suppression to the landowner at no charge. Compared with the base case, less fuel
treatment is prescribed because the landowner depends on the government for fire suppression to
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reduce damage. However, the expected present value is lower than the base case if the cost of
government-subsidized fire suppression is counted. The difference in expected present value
between the two cases is the social cost of providing fire suppression to landowners free of
charge. Financial incentives to encourage landowners to treat fuels, such as subsidizing
treatment cost or requiring owners to share the cost of fire suppression, help reduce the social
cost and the amount spent on fire suppression.

Results

We developed a case study for loblolly pine plantation management in the southeastern
United States. Timber value is based on yield for loblolly pine site index 80 feet in 25 years with
a planting density of 200 trees per acre. Fuel treatment involves removing brush and burning
surface fuels after the plantation reaches 10 years old.

In the base case, which maximizes expected value of returns to landowner net
suppression costs (net rent), increasing fire risk reduces net rent substantially. This makes sense
because more frequent fires increase timber losses, suppression costs, and planting costs.
Furthermore, as fire risk increases, fuel treatment expenditure goes up and suppression
expenditure goes down. This makes sense because unit cost of treatment is less than unit cost of
suppression. As fire becomes more likely, it is better to spend on lower cost protection measure.

When we maximize expected value of revenue to landowners without including the cost
of fire suppression, investment in fuel treatment is less than the base case and investment in
suppression is more. This makes sense because the landowner does not pay for suppression cost
in the net revenue calculation. Because landowner spends less on fuel treatment, government
spends more on fire suppression. When we put these levels of fuel treatment and suppression in
the base-case formula, net rent is reduced up to 22% for a fire arrival rate of 0.04 per year. When
we add a 50% subsidy for fuel treatment, fuel treatment expenditure goes up because the
landowner pays only half the cost. With a fire arrival rate of 0.04 per year, the levels of fuel
treatment, fire suppression and net rent are almost the same as in the base case. We repeated the
analysis with a requirement that the landowner pay 50% of the cost of fire suppression and found
this cost-sharing program to be even more effective at reducing both social costs and total fire
suppression costs than cost sharing of fuel treatment. Further, larger reductions in both social
costs and fire suppression costs can be achieved by targeting landowners who underestimate the
level of fire risk.

What are the implications of these results to managers? If fire suppression reduces
wildfire damage and is subsidized by the government, then landowners will depend on fire
suppression rather than fuel treatment to reduce wildfire damage. From a planner’s perspective,
this is a second-best solution because the cost of fire suppression is greater than the cost of fuel
treatment. Financial incentives can make fuel treatment more attractive.
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Extended Abstract
Introduction
On public lands there are very few market signals that reveal the demand or value for fire fuel
reduction programs. Providing this type of information would allow the program managers and
policy makers to determine the economically efficient level of prescribed burning and
mechanical fuel reduction programs. Environmental justice requirements associated with NEPA
also requires that effects to minority populations be assessed to insure there are not
disproportionate effects. The analyses presented in this paper quantify the economic benefits of
two fuel reduction programs to whites and Hispanicsin Californiaand Florida as well as
providing awillingness to pay function that quantifies the benefits of reducing acres burned by
wildfire.

M ethods

To estimate the economic value of reducing wildfires viafuel reduction, the contingent valuation
method is to estimate willingness to pay of the respondent to proposed programs. The contingent
valuation method is a direct survey method where any biases on the part of interviewers, the
design and implementation of the survey or the respondent can jeopardize the validity of the
willingnessto pay (WTP) estimates. One way the internal validity can be assessed is from the
answer to a question: Does the willingness to pay increase when more of the public program or
resource protection is offered. Thisis usually termed a scope effect or scope sensitivity analysis.

We estimate a marginal benefit function for using prescribed burning and mechanical fuel
reduction programs to reduce acres burned by wildfire in three states. We are able to conduct an
external scope test because the amount of acreage reduction varies across the three states of CA,
FL and MT, and we control for differencesin demographics and attitudes across states. In this
paper the dichotomous contingent valuation is used to test for scope of prescribed burning and
mechanical fire fuel treatment programs to reduce acreage of wildfires. The logit model is used
in scope tests for white and Hispanic people. The dichotomous choice WTP question format asks
householdsiif they would pay a given increase in cost each year for the program, where the
amount of the cost varies across the sample. Data collection occurred using a combination of
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phone interview with a survey booklet that had been previously mailed to a random sample of
households in the three states.

Results

The results of the multiple regressions show: (a) the higher the costs households are asked to

pay, the less likely they will pay; (b) that the acreage reduction variable is positive and
statistically significant at 1% level for both fuel reduction programsin Californiaand Florida.
The positive sign of this variable means that the more acreage reduction is proposed the more
likely people would pay for the fire fuel reduction programs. Thus, the scope or change in burned
forest reduction is statistically significant for the willingnessto pay, or willingnessto pay is
sensitive to amount of acreage reduction.

This WTP function can also be used to evaluate the incremental benefits of different forest fire
management plans that reduce additional acres burned. These benefits would be the justification
for prescribed burning and mechanical fire fuel reduction programs to protect forests from
wildfires. WTP per white household as afunction of reduction in acres burned is
$174.06+.002578 (Reduction in Burned Acres). This means that each household would pay for a
prescribed burning program about $2.58 per thousand acres that no longer burnsin awildfire.
Given there are more than 10 million households in California, this trandates to about $20,000
an acre of benefits from avoiding wildfire. Thisamount isfar in excess of the cost of prescribed
burning in California.
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Introduction

It is important that local, state, and federal policymakers have an accurate measure of the
indirect effects of wildfires on residential properties nearby wildfires. This information is
necessary so that public policies can correctly address wildfire issues such as optimum
prevention and post-disaster assistance. It is important for policy makes to use more than just the
short term effects of wildfires and to include the long-term effects of wildfires when making
these policy decisions. In this study, we use the hedonic property method to analyze both the
immediate and long-term effects of repeated wildfires on house prices in Los Angeles County to
understand how homeowners’ respond to wildfires. In particular, do first wildfires have a
different effect than second wildfires on the demand for housing and hence house prices in high-
risk areas?
Methods

The hedonic property method is commonly used to model housing markets, and is often
used to measure the value of environmental amenities or dis-amenities proximate to the home.
Previous research on the effect of wildfires on house prices finds a negative initial impact on
house prices. A recent study by Loomis found that house prices in an unburned community 2
miles from a Colorado wildfire decreased by 15% after the fire (Loomis 2004). In addition, a
study by Price Waterhouse Coopers in New Mexico found that house prices in Los Alamos
decreased by 3% to 11% after the Los Alamos wildfire (Price Waterhouse Coopers 2004). Both
of these wildfire studies investigate what happens to house prices immediately following a
wildfire, but neither study analyzes the long-term effect of the wildfires. Performing a broad
temporal analysis is one of the objectives of our study. Both past wildfire property value studies
also assess only the effect of a single wildfire on house prices. Another objective of our study is
to assess the effect of repeated wildfires.

The hedonic property regression involves log of house sale price as the dependent variable.
The independent variables of interest are wildfire indicator variables and the rate of change of
house prices after each wildfire for houses located near and selling after wildfires. Controls for
housing structure and neighborhood demographics are included.

The resulting model is:
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Log (Real Sale Amount) = B, + B,*(After OneFire) + B,*(After Two Fires) + p;* (Days Since
First Fire) + B,*(Days Since Second Fire) + Bs* (Square Feet) + B¢* (% with no High School Degr ee)
+ B,*(Median Household Income) + Bs*(Distance to U.S.F.S. Land) + Bo*(Unemployment Rate) +

Bio*(Elevation)
Data was obtained on single-family residences located within 1.75 miles of three different wildfires in

southern California adjacent to the Angeles National Forest. All parcels sold at least once between 1989
and 2003.

Results

The regression coefficient on the After One Fire variable is negative and statistically significant,
indicating that house prices drop approximately 9.7% after one wildfire. The coefficient on the
After Two Fires variable is also negative and statistically significant, indicating that house prices
drop an additional 22.7% after a second wildfire. There is a negative coefficient on the Days
Since First Fire indicating house prices continue to fall beyond 9.7% as time goes on after the
first fire. However, the positive sign on Days Since Second Fire indicates that after the 22.7%
drop, house prices begin to slowly recover.

The mean deflated sale price over all years in our sample is $151,907. Hence, the marginal effect
of the first wildfire within 1.75 miles is an initial decrease in house price of $14,744. A second
wildfire within 1.75 miles will cause an additional decrease of $34,453 in house prices. The
cumulative effect of two wildfires on the selling price of an average house is a $49,198 drop.
Since the coefficients on the After Fire variables are both statistically different from zero, we
also tested the null hypothesis that the coefficient on the After One Fire variable is equal to the
After Two Fires variable. The test had a p-value of 0.0001, indicating that we reject the null
hypothesis that the coefficients on the After Fire variables are equal to each other. We conclude
that a second wildfire has a different initial effect than the first wildfire.

Our results indicate that demand for houses located near wildfires decreases immediately
following each wildfire, and that demand decreases more after repeated wildfires. This means
that many homebuyers do not want to live in areas with repeated wildfires, and that perhaps
homebuyers purchase homes in high risk areas without being fully aware of actual wildfire risk.
Hence, policymakers could decrease losses due to wildfires by increasing wildfire risk awareness
through public information campaigns. Such a campaign was initiated in Colorado where fire
risk maps, including high hazard designated “red zones” were publicized in local newspapers.
Based on the research of Donovan, et al (2007) this information campaign appears to be
successful in changing house buyer awareness of wildfires.
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Introduction

The Flathead Valley and surrounding areas of northwest Montana offer many natural amenities
such as Glacier National Park, the Bob Marshall Wilderness, Flathead Lake, skiing at The Big Mountain
and Blacktail Mountain, and numerous golf courses. These amenities are at least partly responsible for
the 20 percent increase in population in the region during the ten years preceding 2006 (US Census
Bureau, 2007). At the same time however, almost 50 percent of new housing developments in Montana,
including Flathead County, are in severe fire zones (Theobald and Romme, 2007). Wildland fire plays an
important ecological role in the ecosystems of northwest Montana and will continue to do so. From 1996
to 2006, 156 fires burned approximately 226,220 ha of land in the total study area, including several fires
over 20,000 ha (USDA Forest Service, 2007). Thisrelationship between amenities and wildfireis
important since it can affect the preferences of people coming to the Flathead Valley.

The Forest Serviceis under substantial pressure to reduce wildfire suppression expenditures.
Existing decision support tools to aid allocation of resources to wildfire management activities
accommodate market values, such as timber and structural values, but not non-market values including
environmental amenities. Efficient allocation of wildfire management resources in the WUI, demands
that non-market values be accounted for. The purpose of this study is to derive shadow prices for
environmental amenities and the disamenities of wildfire, as capitalized into homes values in northwest
Montana which includes parts of Flathead, Sanders, Lincoln, Lake and Missoula Counties. These shadow
prices can be incorporated into existing and future wildfire decision support tools to better inform
managers about tradeoffs in wildfire management in the WUI.

M ethodology

This study employs the HPM, arevealed preference non-market val uation technique, to estimate
how environmental amenities are capitalized into private home values. A theoretical underpinning of the
HPM isthat the value of the good, in this case ahome, is afunction of its characteristics. In thisway, the
HPM can be used to estimate the marginal value or willingness of consumers to pay for particular types of
structural, neighborhood and environmental attributes of homes. HPM studies in the United States and
Europe have found that people are willing to pay more for homes near parks and water bodies over those
near densely wooded areas and forests, nuclear power plants and landfills as well as being closeto
wildland fires (Folland and Hough, 2000; Garrod and Willis, 1992; Hite et a., 2001; Huggett, 2003;
Loomis, 2004; Tyrvéinen, 1997).

House sales price and attribute data for 18,785 transactions in the five counties mentioned above
over the period 1996 to 2007 were acquired from the Northwest Montana Association of Realtors®.
After some data refinement there were 17,699 useful observations. ArcGIS 9.2™ was used to develop
some of the amenity variables. Some of these variables included distance to water bodies, distance to
wilderness areas and distance to wildfire. The model that was finally used to analyze the data had alog-
log functional from and standard OL S regression was used. The dependent variable was the natural log of
sold price. Some of the structural variables included the type of home, the square feet of the home, and
the size of the lot that the home was on. A Chow test was performed in order to test if there were
structural differences between the preferences of homebuyers around Kalispell and homes elsewhere in
the study area. The results reported in this paper focus only on the non-Kalispell areas.

Results

Preliminary results indicate that property value decreased by almost 21 percent for homes within
five kilometers of awildfire. Homes within ten kilometers had a reduction in value of 9.5 percent, and
homes that were within fifteen kilometers had a 3.5 percent decrease in value. In dollar terms, a home

107



that was within five kilometers of afire had its property value decline by nearly $47,000 relative to any
home value. A home within 10 kilometers had its value decrease by $21000.

Living in and around the town of Whitefish, Montana had a significant impact on property values
and added 42 percent ($94,000) to the value of ahome in that arearelative to living in one of the other
towns, not including Kalispell. The reason for this could be the fact that Whitefish has several golf
courses as well as The Big Mountain, alarge ski and summer resort. A home that was on a property
which had a navigable waterfront, added 92 percent to the value of the property relative to not having any
type of immediate water access from the property. Thisislikely due to the large number of homes on
Flathead L ake that were in the study area. Property values decrease by roughly two percent per kilometer
ahome isfrom aNationa Forest boundary.

Certain styles of homes were found to be more valuable than others. For people living outside of
Kalispell, log homes increased property values by 12 percent relative to the base, which was aranch style
home. Cabins added 8 percent to the property value relative to the ranch style. Perhaps as aresult of the
numerous condominiums and townhouses developments at The Big Mountain, and Whitefish and
Flathead Lakes', willingness to pay for these home styles was 17 percent greater than the base style for
homes outside of Kalispell.

These preliminary results indicate that natural amenities contribute significantly to home values
in the Flathead Valley and that proximity to wildfire does reduce property values. Future research will
examine the effect of canopy cover view-shed and forest fuel treatments on home val ues.

References
Folland, S. and R. Hough. 2000. Externalities of Nuclear Power Plants: Further Evidence.
Journal of Regional Science. 40(4): 735-753.

Garrod. G. and K. Willis. 1992. The environmental economic impact of woodland access:
atwo-stage hedonic price model of the amenity value of forestry in Britain.
Applied Economics. 24: 715-728.

Hite D., W. Chern, F. Hitzhusen and A. Randall. 2001. Property-Vaue Impacts of an
Environmental Disamenity: The Case of Landfills. Journal of Real Estate Finance
and Economics. 22(2/3): 185-202.

Huggett. R.J. 2003. Fire in the Wildland Urban Interface: An Examination of the Effects
of Wildfire on Residential Property Markets. PhD. Dissertation. North Carolina State: 1-136.

Loomis, J. 2004. Do nearby forest fires cause a reduction in residential property values?
Journal of Forest Economics. 10(2004): 149-157.

Theobald D.M. and W.H. Romme. Article in Press. Expansion of the US wildland-urban
interface. Landscape and Urban Planning.

Tyrvainen, L. 1997. The amenity value of the urban forest: an application of the hedonic
pricing method. Landscape and Urban Planning. 37(1997): 211-222.

US Census Bureau. 2007. State and County Quickfacts.
http://qui ckfacts.census.gov/gf d/states/30/30029.html (accessed October 1, 2007)

US Department of Agriculture, Forest Service. 2007. Northern Region Geospatial Library
Regional Office Data. http://www.fs.fed.us/'r1/gis/ThematicTables.htm#Fire (accessed
August 1, 2007)

108



The Link between Perceived and Actual Wildfire Danger: An Economic and
Spatial Analysis Study in Colorado (USA)

Pamela Kaval
Department of Economics, Waikato Management School, The University of Waikato, Private
Bag 3105, Hamilton, New Zealand, 3240. Email: pkava @waikato.ac.nz; pam98k @yahoo.com.
Phone: +64 7 838 4045. Fax: +64 7 838 4331.

Extended Abstract:

The cost of suppression and initial attack of wildfiresin the United States (U.S.) has
increased significantly over the last 20 years. One way to reduce the risk of high-intensity
wildfires, and also decrease the cost of wildfire suppression to U.S. taxpayers, isto reduce
current fuel loads in forests by thinning. In this study, surveys were used to determine if people
living in the Colorado wildland urban interface (WUI) considered their home at risk from
wildfire and if they were willingness-to-pay (WTP) for wildfire prevention methods, such as
thinning. Spatial analysis of surrounding vegetation, slope, and previous wildfire locations was
used to determine the actual wildfire danger for each respondent’s home. This alowed the
comparison of actual and perceived risk of wildfire.

Colorado residents in the WUI appeared to be well aware of the wildfire danger in their area.
On average, residents believed the wildfire danger in their immediate area was either higher, or
the same as, the actual wildfire danger. Thiswas especidly true for the high wildfire danger
classes, where 41% believed their area had a high wildfire risk of burning, while only 22% of
homes were actually at a high danger risk. None of the respondents believed their area was not
in danger of wildfire, but 5% actually had no wildfire danger.

Some respondents were active in trying to protect their home from wildfires by creating a
defensible space, a 30 meter zone free of flammable debris. It isinteresting to note that 64% of
people believed their home was in danger of wildfire, but only 32% of homes had a defensible
space. Perhaps more people can be encouraged to create defensible space around their homes if
the lands surrounding their homes had lower fuel loads, resulting in lower intensity wildfires.
Thiswould also reduce the chances of their homes burning, even with defensible space, as well
as aquicker recovery time for larger trees.

On average, respondents were willing to pay $443 annually in their taxes for wildfire
prevention in their immediate area. People who perceive their homeisin danger of wildfire, or
perceive that wildfire occurs more frequently in their area, have ahigher WTP. People that
maintained a defensible space around their home were significantly more WTP than those that
did not have defensible space. This may reflect the time and effort they put in to create the
defensible space.

Actua wildfire danger of the 100 meter vegetative zone surrounding their homes also had a
significant effect on WTP. This result shows that people are well aware of the wildfire danger in
their area, even though, as shown previously, their actual wildfire danger may be slightly less
than they perceive. This perspective means that people are more likely to take precautions to
protect their homes.
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The hypothesis, that willingness-to-pay for wildfire prevention is linked to both perceived
and actual wildfire danger, was found to be true. People’ s awareness of the danger from wildfire
is a positive outcome, and their willingness-to-pay to reduce the danger demonstrates a proactive
attitude to the problem. This also supports implementation of targeted cost recovery for wildfire
prevention, based on the measured risk of wildfire for individual properties.
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Introduction

Smoke from wildland fires is a growing societal concern for its impacts on atmospheric
visibility, potential feedbacks as part of the climate system, human health and safety, and air
quality regulatory compliance issues (1). Smoke from wildfires and prescribed burning
contributes to visibility-reducing regional haze and may also have acute local impacts, in
extreme cases impacting travel safety. National Interagency Fire Center historical data show
annual wildland fire acreage in the U.S. has reached 8 t010 million acres in each of the last four
years, as compared to a 1960-2000 average of approximately 4 million acres. Furthermore,
prescribed burning will continue to be used as a tool for reintroducing the role of fire in
ecosystems where it has been excluded over the past century. Growing evidence shows that
smoke represents a substantial fraction of the annual atmospheric particulate organic material
loading in much of the western U.S. A recent study comparing air quality impacts from a recent
15 year period with a preceding period estimated that fires account for a 30% increase in
atmospheric particulate organic carbon concentrations (2). Near wildland regions, local
economies and cultures are intimately tied to the appreciation of surrounding natural areas. In
particular, preventing visibility degradation, as contributed from a multitude of sources, is highly
valued among all stakeholders in such areas.

Methods

Our research has focused on a variety of laboratory and field campaigns examining the chemical
and physical properties of smoke fine particulate material (PM;s, or particles having diameters
smaller than 2.5 micrometers) and its relation to atmospheric optical effects. An important goal
with these measurements is to distinguish smoke contributions to PM, s from other sources such
as industry, agriculture, and transportation using chemical marker species. Combustion products
of the sugars contained in the plant material, primarily levoglucosan, serve as chemical markers
of smoke. Comparison of source profiles measured directly in biomass smoke with ambient
samples helps determine the fraction of the ambient aerosol attributable to smoke. Additional
measurements focus on physical properties such as atmospheric light extinction, particle size,
and particle affinity for water. These fundamental properties of interest play a large role in
determining outcomes, including visibility impairment and the role of smoke in cloud formation
and thus climate. In 2002 we performed an aerosol study at Yosemite National Park to test these
methods. We have further refined the methods with laboratory measurements at the Missoula
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Fire Science Lab of fresh smoke from a variety of forest fuels and combustion conditions. The
latter data has allowed the development of appropriate smoke source profiles for U.S. fuels.

Results

A few salient points are discussed here regarding an overview of findings from our smoke-
related studies. Source apportionment from our summer 2002 study at Yosemite showed a strong
influence of smoke from the 2002 fires in southwest Oregon (e.g. Biscuit Complex), also
confirmed by transport modeling (3). The aerosol at Yosemite was dominated by particulate
organic material. Furthermore, smoke properties evolved as the smoke was transported, mixed,
and reacted in transit to downwind sites. After several days of aging as the smoke was
transported over approximately 500 miles, secondary organic material condensed on the smoke
and represented a large contribution to PM,s. These particles showed limited water uptake, an
important consideration to the visual impacts of smoke in varying humidity conditions (4). Air
quality impacts of such large wildland fires, which can persist for many days after fires, extended
over broad regional geographic scales (5). The spatial and temporal extent of smoke widens the
impacts of fires well beyond local communities proximate to fires. These findings also have
importance beyond visibility, as the same smoke particle sizes that persist in the atmosphere
causing haze are also of concern for fire worker and public health impacts and climate
interactions.

In our laboratory work on fresh smoke, we observed that both fuel type (e.g. conifers, chaparral,
grasses, deciduous trees) and combustion conditions (e.g. flaming vs. smoldering) greatly
affected smoke properties, that in turn influenced optics and visibility impairment. For example,
uptake of water with increasing relative humidity by fresh smoke varied from nearly zero to
strongly hydrophilic. The latter result translates into approximately a factor of three difference
in the light extinction caused by a smoke aerosol depending on humidity response. Also, the
“darkness” of the smoke, which is controlled by the light absorbing versus light scattering
properties of the smoke, varied considerably with fuel and burn condition. These properties play
a primary role in determining the visibility and climate impacts of smoke.

Building on this work, we recently developed a mobile air quality laboratory to aid in field
studies. The mobile lab will be deployed during an upcoming wildland fire smoke campaign,
likely a prescribed burn in the Western U.S., in 2008. This will allow testing of smoke marker
profiles developed in the laboratory and further characterization of “real world” smoke
properties.
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Smoke from wildland fires has the potential to adversely affect the health of both the wildland
firefighters as well as the general public in nearby communities. The acute respiratory health
effects of smoke exposure in structural firefighters have been documented; recent work has
begun to focus on smoke exposure and cardiovascular impacts. Cardiovascular disease,
primarily coronary heart disease, is responsible for 45% of on-duty deaths among firefighters
compared to 22% of deaths for police officers and 15% of deaths in the general population.
There are severa hypotheses postulated to explain the high mortality from heart disease in
firefighters, including smoke and other pollutant exposure, physical exertion, heat stress,
disruptions in circadian rhythms due to shift work, psychological stress, and a high prevalence of
cardiovascular disease risk factors. Wildland firefighters are exposed to smoke that differsin
composition and quantity compared to structural firefighters; additionally, wildland firefighters
rarely wear the respiratory protection worn by structural firefighters. Few studies have examined
the health effects of these exposures in wildland firefighters or the long-term health effectsin
this population. Wildland fire smoke contains many pollutants that are present in the ambient air,
although at much higher levels. Exposuresto indoor biomass smoke (e.g., indoor cookstoves)
are often more comparabl e to those experienced by wildland firefighters. Thisalowsusto use
the rich literature on the health effects of ambient air pollution and indoor biomass smoke to gain
insight regarding the potential health effects of wildland smoke exposure. An overview of the
literature on the health effects of wildland fire exposure in both firefighters and the general
public will be presented along with evidence from related studies on the acute and long-term
health effects of ambient air pollution and indoor biomass burning. We will present a summary
of an ongoing pilot study examining the short-term and longer-term pulmonary and
inflammatory changes in wildland firefighters. Additionally, we will discuss the potential impact
of wildland fires on regional levels of ambient pollutants in relation to regulatory compliance
issues. Discussion will focus on research needs in relation to the health and economic impacts of
wildland fires.
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There are three topics embedded in the title of thistalk: risk management, leadership and
an action-research agenda. Talks given later today will explore risk management in-depth. |
touch on it briefly here to set the stage. | will present only a couple of thoughts on an action-
research agenda towards the end. For the mgjority of my time | pursue the topic of leadership.

The complex world of fire management is fraught with great challenges: dramatically
improve firefighter and public safety, reduce the costs of large wildfires, and restore fire-adapted
ecosystems across large landscapes while minimizing the nuisance of smoke and the chance of
escaped fires. And do thisin a polarized political environment, while the wildland-urban
interface grows rapidly, and the climate changes. To rise to these great challenges requires
assuming the mantle of world leaders in risk management.

Our concepts of good leadership are constantly evolving. Think of this as the beginning
of a conversation about leadership and an inquiry into what the next stage of evolution might be.
| invite you to join in the conversation.

| make no claimsto being a great |eader. However, | have been a serious student of
leadership ever since | left high school for the leadership laboratory just down the road from here
known asthe U.S. Air Force Academy. In this paper | will provide an overview of current
theories of leadership, then look at historical figures from history (the 1800’ s) to see what
qualities are important, and then inquire into how to integrate pre-modern and modern notions of
leadership for application in our emerging post-modern world.

Back in the 1840’ s academiafirst began to study leadership, and the dominant paradigm
of the time was that leaders were born, not made. Research endeavored to discover the traits of
the “Great Man,” for women weren’t even considered at the time. Soon after the
counterargument arose — that |eaders could be made and that they rise to the situation. After
awhile, contingency theories of |eadership arose which attempted to synthesize trait and
situational models of leadership. The modern era of scholarship on leadership has focused on
transactional models, which look at how influence is gained and maintained.

The fire management community has along history of closetiesto the military. In the
military, the term leadership commonly refers to people in positions of command, who show the
way. Leadership, in the military, aimsto draw forth a person’s highest qualities by influence
more than coercion. The definition of leadership in the fire leadership training: “Leadership is
defined as the act of influencing people in order to achieve aresult.”

Recently, there have been afew foraysinto looking at |eadership as the management of
meaning. Perhaps the pinnacle of current scholarship on leadership is Heifetz' s definition:
“leadership is mobilizing people to accomplish adaptive work.” Adaptive work is defined as “the
learning required to address conflicts in the values people hold, or to diminish the gap between
the values people stand for and the reality they face. Adaptive work requires a change in values,
beliefs, or behavior.”

The links between culture and leadership as well as theories of leadership devel opment
are explored next. Grounded in theory, | then move on to examine historical figures from the
1800's.

In 1805 Lewis and Clark were traversing the continent, making their way to the Pacific
coast. They met up with the Nez Perce on the Weippe prairie after coming out of the Bitterroot
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mountains. In Europe, the Napoleonic War was underway. Admiral Nelson defeated the French
and Spanish fleets at Trafalgar where he lost hislife. His command presence that endeared him
to hismen is known to this day as “the Nelson touch.” For three weeks in October of 1806,
Napoleon decimated the Prussian army, which would lead to the reforms starting in 1808 called
Auftragstaktik, “mission-type tactics.” We know the germination of this seed of thought today in
the fire community, as “Fire Suppression Doctrine.” Carl von Clausewitz, the great Prussian
military theoretician, was held prisoner in France from 1807 to 1808.

Clausewitz would die in 1831, and his military treatise Vom Kriege (On War) would be
posthumously published in 1832. It would still be studied by cadets at military academies, such
asmyself inthe 1970's. In 1830 the Indian Removal Act was passed. In August of 1832, there
was the Bad Axe massacre in Wisconsin marking the end of the Black Hawk war and the last
Indian “battle” east of the Mississippi. In 1836 there is the battle of the Alamo and the Spalding’'s
begin a mission among the Nez Perce at Lapwai. In 1838, there is the forced relocation of the
Cherokee, the “trail of tears.”

In 1863, there isthe “thief treaty” that splitsthe Nez Perce into the “treaty bands’ and the
“non-treaty bands.” Alsoin 1863 isthe battle of Gettysburg, the decisive battle of the Civil War.
Lessonsthat | learned from studying Gettysburg as part of the Federal Executive Institute’s
flagship course for senior leaders in the federal government, L eadership for Democracy, were the
importance of vision and middle management. Both Buford and Longstreet had a clear and
tangible vision of the upcoming battle. One vision was honored, one ignored, and that made all
the difference. It was the initiative of middle management (Greene and Chamberlain) that was
decisive.

The Nez Perce War of 1877 provides arich context to study leadership. On the military
side thereis Howard, Gibbon, Sturgis, and Miles. Miles, a Congressional Medal of Honor
recipient at Chancellorsville and who would go on to become the last Commanding General of
the Army, epitomizes the successful military model of leadership at the time. He was an
outspoken critic of many policies, yet remained loyal and rose through the ranks based on
achievement. Chief Joseph, completely misunderstood by white society at the time, is perhaps
the greatest embodiment of Robert Greenleaf’ s concept of “ servant-leadership.” The Nez Perce
were never defeated in any battle of the War of 1877, in large part due to their innate wisdom of
“auftragstaktik,” and their decentralized command and leadership model.

To Nelson Miles and Chief Joseph, | add Alexandra David-Neel (bornin 1868), Pierre
Teilhard (born in 1881), and Helen Hunt Jackson to look at the paradoxical nature of leadership.
Ms. David-Neel would make the seemingly impossible “forbidden journey” to Lhasain the
1920’ s initiating the revelation of Tibetan culture to the world. Father Teilhard’ s writings on the
evolution of spirit would be condemned by the Catholic Church and published posthumously.
Ms. Jackson published “ A Century of Dishonor: The Classic Expose of the Plight of the Native
Americans,” back in 1881. Speaking truth to power, yet remaining loyal; servant and leader;
myth of the lone hero and taking heroic action; humility and professional will; are but some of
the facets of the paradox of leadership

Harney Peak lookout, built by the Civilian Conservation Corpsin 1940, sits atop one of
the most sacred sites of the Black Hills of South Dakota. Crazy Horse and Black Elk went on
vision fastsin the area. Harney Peak symbolizes the need to integrate modern science and fire
suppression on the one hand, with native wisdom and fire use on the other. Aswe inquire into
the paradoxical nature of distributed leadership in the future, we must integrate the knowledge of
our past. | conclude with the image of a Roerich painting depicting the Tibetan legend of
Chintamani, a horse carrying sacred fire down from the mountain heights to illumine the
consciousness of humanity during atime of great darkness. The world is calling on the wildland
fire management community to lead the world in risk management.
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Introduction

Wildfire policy is increasingly stressing public involvement, both because of a moral
commitment to democratic policymaking, and because it is a practical necessity for protecting
homes in the wildland-urban interface. But in order to involve the public, we must first
understand how they already think about fire management.

Rather than looking at individual beliefs or values one by one, this study examines
discourses (1) — overall ways of thinking or talking about an issue (aka “viewpoints” or
“worldviews”). Understanding the different discourses that exist can help fire managers, WUI
residents, and other stakeholders understand where the others are coming from and to frame their
response accordingly.

This research focused on two locations that are broadly similar in their biophysical
landscapes and WUI development, but which are located in countries with different histories of
fire policy and culture: the Pine Barrens of southern New Jersey, USA, and the outer suburbs of
Sydney, NSW, Australia.

The starting point of this research is cultural theory, in particular the “grid-group cultural
theory” of anthropologist Mary Douglas (2). Cultural theory holds that people’s discourses about
various issues are intimately connected to their ways of life. Discourses serve to solve the
problems raised in the discourse-proponent’s relations to other people and the physical
environment. These problems may be related to basic physical needs and economic gain; or of
social integration, stabilization, and transformation; or of psychological needs for
comprehension, identity-formation, and recognition by others.

Douglas’ grid-group cultural theory proposes that there are four cultural orientations
present in any society, which form the basis of disagreements over any particular issue:
Individualism, Fatalism, Hierarchy, and Egalitarianism.

Methods
Two methods were employed in each case study area: Q method (3) and a mail survey

4).

Q method is a way of identifying the existing discourses on an issue by having
individuals sort a set of statements, then factor analyzing the correlations between the people
(rather than between the statements). The factor analysis reduces the many individual viewpoints
of the participants to a smaller number of shared discourses. This study used 56 statements about
wildfire management drawn from background interviews and the literature. Each person sorted
the statements to describe what they thought should be done about wildfires.

The mail survey was sent to 400 people in each case study area. The respondents in New
Jersey were selected from property tax records, while those in New South Wales were selected
from the phone book and voting rolls. The response rate in New Jersey was 47%, and in New
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South Wales 56%. The survey asked about people’s experience with fire, their views on wildfire
management, their general cultural orientations, various actions they might have taken to make
their home more fire-safe, and sociodemographics.

Results

The Q method study found five discourses in New Jersey (A-E) and four in New South
Wales (F-1). These discourses are not well described in grid-group cultural theory terms. With
the partial exception of discourses C and D, every discourse could be described as non-
Individualist, non-Fatalist, pro-Hierarchy, and pro-Egalitarianism. This is in contrast to the ideal,
in which each case study area would have one discourse that is strongly associated with each
cultural orientation.

The cultural orientations measured in the survey proved to be poorly associated with
variables relating to fire. Correlations were examined between the culture variables and measures
of perceived risk to one’s community, perceived risk to one’s own household, trust in fire
managers (NSW only), Q-sort items associated with each culture (NSW only), measures of the
discourses, and number of risk-reducing actions taken at one’s home.

Overall, cultural theory appears to be a poor way of understanding how people think
about the risk of wildfire. It’s possible that this may be due to poor measurement or flaws in the
particular version of cultural theory used in this research. However, there is a potential deeper
explanation, which | call “the detachment hypothesis.”

Insofar as cultural theory works to explain people’s views about an issue, it is because
that issue is strongly “attached” to people’s way of life. An attached issue is connected to other
aspects of a person’s life and thus plays an important role in the fulfillment of their material,
social, and psychological needs. And in the same way, an attached issue will be subject to the
“discipline” of cultural forces.

The detachment hypothesis holds that for a significant number of people in New Jersey
and New South Wales, the issue of wildfire is detached — it’s a concern they’re aware of, but it’s
not intimately linked into their lives and sense of who and where they are. So they have not
formed detailed, consistent views about fire. Thus attempts to explain people’s views of fire
through a cultural theory that presumes attachment will fall flat.

The detachment hypothesis implies that it is important to consider not just what people
think but how much they think. And it implies that outreach efforts must go beyond merely
trying to “educate” people, to find ways to reattach concerns about fire into people’s way of life.
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Introduction

Bushfire fighters are potentially subject to risk from inhaling bushfire smoke (Reinhardt and
Ottmar 2000; Betchley et al. 1997; Slaughter et al. 2004). Although many different respirators
and filters are available for use during bushfire suppression, it is not clear which is the most
effective from a health and safety perspective. This study investigated the effect of three
different types of filters on the respiratory health of Western Australian fire fighters under
simulated conditions and during prescribed burns.

Methods

Sixty-four healthy career fire fighters from the Fire and Emergency Services Authority of
Western Australia (FESA) were subjected to simulated bushfire smoke in a smoke chamber for
15 minutes. During the exposure trials, the fire fighters were allocated one of the three types of
filters on their respirators using a double-blind randomised procedure. The filters assessed were
(1) Particulate (P) filter; (2) Particulate/organic vapour (P/OV) filter; and (3) Particulate/organic
vapour formaldehyde (P/OV/F) filter. Spirometry, oximetry and self-reported symptom data
were collected at baseline and at two time intervals after the smoke exposure. Personal air
sampling inside the fire fighters’ respirators completed the assessment. Field trials during
prescribed burns with sixty-seven career fire fighters were undertaken to validate the findings
from the smoke chamber.

Results

A significantly lower number of participants assigned to the P/OV/F filter group reported an
increase in coughing, wheezing, and shortness of breath following smoke exposure compared to
the number in the P and P/OV filter group. Odds ratios showed that participants in the P filter
group were 12 times more likely to report an increase in respiratory symptoms following smoke
exposure, compared to participants in the P/OV/F filter group. Air sampling inside the fire
fighters’ respirators demonstrated a significantly higher level of formaldehyde and acrolein
inside the respirators fitted with the P filters compared to the P/OV filter and the P/OV/F filter.
Comparable results were found in the field validation trials during the prescribed burns. As a
result of this research, the Fire and Emergency Services Authority of Western Australia has
endorsed the use of the particulate/organic vapour/formaldehyde filter for their approximately
1,000 career fire fighters to be used during bushfire suppression. Further research is now needed
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to determine the effectiveness of the filters and respirators over longer time periods and in more
realistic situations.

This research was funded by the Bushfire Cooperative Research Centre, Melbourne, Victoria.

Literature Cited

Betchley, C., Koenig, J. Q., Van Belle, G., Checkoway, H. and Reinhardt, T. 1997. Pulmonary
function and respiratory symptoms in forest firefighters, Am J Ind Med, 31: 5:503-509.

United States Department of Agriculture Forest Service Pacific Northwest Research Station
2000, Smoke Exposure at Western Wildfires, Report prepared by Reinhardt, T. E. and Ottmar, R.
D., United States Department of Agriculture Forest Service Pacific Northwest Research Station,

Slaughter, J. C., Koenig, J. Q. and Reinhardt, T. E. 2004. Association Between Lung Function
and Exposure to Smoke Among Firefighters at Prescribed Burns, J Occup Environ Hyg, 1, 1, 45-
49,

119



Behavior Trends and Mechanisms to Evaluate the Efficacy of BLM’s
Community Assistance and Hazardous Fuel Programs in California

David J. Ganz! and David S. Saah?

1TSS Consultants, 3922 Magee Avenue, Oakland, CA 94619 tel. (415) 602-1395 fax (510)
336-0809, Email : Dganz@tssconsultants.com
2 University of San Francisco, San Francisco, CA Email: dssaah@usfca.edu

In this study, we have provided a framework for assessing the social and environmental benefits and
public education outcomes associated with BLM’s Community Assistance and Hazardous Fuel Programs
in California. As an integral part of the larger efficacy study, this poster presented results from a phone
survey conducted to document the behavioral changes associated with the BLM’s outreach efforts.
Survey results indicated that the public perception is still that the fire risk is “not on my property” and
“not in my backyard”. The majority of homeowners surveyed, despite having experience wildfires
recently, did not believe the wildland fire situation to be serious. One relevant finding is that Californians
value their environment just as much as they value their structures. This further demonstrates the need for
the BLM to account for ecosystem goods and services in their management decisions.

In order to assess successful behavioral changes associated with the BLM’s Community Assistance
projects, we have conducted a stratified public opinion survey in three geographical areas. Zip codes
were chosen as the study unit for this behavioral change assessment. This study examined behavioral
changes in households after participation in a phone survey assessment. In order to maintain quality
control, we generated our own survey, used in-house technicians, and performed the statistical analyses
required on the responses. The first step in the survey was to obtain descriptions of BLM’s Community
Assistance Program during the study period (2002-2004). The geographic areas were identified by
selecting the appropriate zip codes where outreach efforts and hazardous fuel treatments had been
implemented. Upon surveying the targeted population, we computer recorded the results, and ran the
statistical analysis on the resulting responses.

The three counties selected for performing the phone survey are Napa, Humboldt and San Bernardino
Counties. We did a thorough analysis of the socio-economic conditions of these three counties to
determine the transferability of the results to other parts of the State. Although the three phone survey
case study counties were surveyed separately to assess behavioral responses in distinct parts of the State,
the results demonstrated similar trends amongst all three counties.

432 (12.74%) of the people called completed the phone survey out of 3390 calls initiated. Only 55% of
the phone survey respondents indicated that they own or rent any property in an area where wildfire is a
concern. Of all of the respondents across the three counties, only 20% of these homes are adjacent to
federal lands. The adjacent federal agencies are the Forest Service (55%), the BLM (19%), and others
(26%). Of the 55% that responded that they live in a wildfire area, 90% of these properties can be
characterized as primary homes, 7% secondary homes, and 3% as undeveloped. The majority of these
homes have been owned for more than ten years (50%). These demographics are statistically significant
across the three counties with respondents in each county having the same pattern.

In all three counties, 64% of the respondents have experienced wildfire on their properties. The majority
of these experiences have been in the last year (35%) and in the last five years (52%) with the remaining
experiences taking place over five years ago (13%). 36% of the respondents have taken some actions after
the wildfire to better protect themselves from future wildfires; 13% did nothing and 51% said that they
had already taken action prior to the event to protect their property. While the majority of the actions
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centered around creating defensible space (73%), many respondents focused their actions on watering
systems, generators for pumping water, and knowing the evacuation routes.

In all three counties, 62% of those respondents that own or rent a property where wildfire is a concern
know what the term “community at risk”” means. Only 18% knew what the term “Urban/Wildland
Interface” means. The experiences of the respondents and their actions taken are statistically different
across the three counties with each county following the same response pattern. San Bernardino ranked
the highest in terms of the perceived risk to both an individual’s property and to the larger community but
only the property risk was significantly higher than Napa and Humboldt (at 5% and 1% error level
respectively). For the perception that the community is at risk, San Bernardino scored significantly higher
than Humboldt (at 1% error level) but did not score significantly higher than Napa. This indicates that
even though 45% of the respondents do not think there is a fire problem in their county, those that do
believe that fire is of some concern rated their county as more at risk than the other two counties surveyed
in this assessment. Napa did not score significantly higher risk than Humboldt and San Bernardino San
Bernardino did not score significantly higher than Napa.

Results for San Bernardino are surprising given the high level of completed surveys (15%) and general
interest in the fire issue since the Grand Prix Fire and Old Fire of 2003. These findings are consistent
with earlier studies (Monroe 2002; Gardner et al 1987; Gardner et al 1988) which found that recent
wildfire survivors tend to discount future wildfire risk because they are convinced that fire won’t strike
twice in the same place. These studies demonstrated the similar tendency where residents whom believe
fire is a random event are also less likely to support protective measures or actions to reduce risk.

When asked if respondents could differentiate between the outreach materials from the various federal
and state agencies, the local fire districts and Fire Safe Councils tended to be more distinct accounting for
42% of the outreach efforts (24.5% and 17.5% respectively). 56.5% of the respondents indicated that the
outreach effort has contributed to them changing their behavior in some way. 7% indicated that they did
not take action to protect themselves from future wildfires while another 36.5% had already taken action
prior to receiving outreach materials. Given federal and local outreach efforts, the level of success have
been characterized by the amount of assets (including ecosystem goods and services) potentially saved by
these behavioral changes in the three study counties.
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Introduction

Escalating losses and increased wildfire risk in the wildland-urban interface has prompted fire
officials to adopt a wide-range of strategies to protect residents, property and natural resources.
Furthermore, National Fire Plan funding to states and local governments has enabled officials to
be more aggressive in their approach to reducing wildfire risk. To create more firesafe
communities, wildfire managers are implementing a broad spectrum of homeowner incentives,
educational tools, and regulatory mechanisms.

To facilitate a broad dissemination of ideas, researchers have developed a central location
describing wildfire protection programs that communities across the country have adopted -- the
national database of state and local wildfire hazard mitigation programs website,
www.wildfireprograms.usda.gov.

Methods

The database presents a synthesis of a large body of information about state and local
governments’ wildfire risk-reduction efforts in a user-friendly searchable website,
www.wildfireprograms.usda.gov.

Several approaches were used to obtain information. Contacts included state, county, and local
government fire officials and National Fire Plan grant recipients. Information collected included
grant proposals and accomplishments reports; wildfire hazard assessments; regulations and
guidelines; and educational materials including publications, Powerpoint presentations, and
videos used in workshops. In addition, legal searches of state statutes and county codes of three
states—Florida, California, and Colorado were conducted.

Results
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The website facilitates a broad dissemination of information to fire protection officials, natural
resource professionals and community leaders. The website currently describes 237 programs in
37 states.

The website search options include: keywords, program type, state, administrative jurisdiction -
state, county, city/town, or fire district; or a combination of theses options. Descriptive profiles
for programs includes: purpose and goals, implementation methods, funding mechanisms,
collaborating agencies and organizations, and highlights of the programs most significant
activities. Search options by program type include:

Community Planning - Many high-risk communities are creating wildfire protection plans that
take a comprehensive approach to wildfire mitigation. The plans are formulated with the
collaboration of the affected agencies and stakeholders. The plans generally include many of the
elements listed below.

Assessments of Wildfire Risk and Designation of High Risk Areas- Assessments and
mapping of wildfire risk using factors such as fuel loading, topography, fire history, climate,
housing density, and infrastructure for fire fighting are being conducted at varying spatial scales;

Public Outreach and Educational Programs- Educational efforts include demonstration
homes, defensible space guidelines, fire-resistant landscaping species lists, public displays,
media outlets, videos, interactive games, classroom/teachers’ programs, neighborhood meetings,
and workshops for developers;

Homeowner Assistance- Fire protection agencies are offering evaluations of individual
homeowner’s wildfire risk, providing cost-share assistance for fuel reduction projects, and
chipping debris and disposing of slash for residents;

Fuelbreaks- Fuel reduction in common areas and between wildlands and subdivisions are often
a component of fire agency and community efforts;

Property Insurance-Insurance availability and cost are factors considered in some wildfire
mitigation programs; and

Regulatory programs- State laws, local ordinances, and regulations often require developers to
design subdivisions in ways that reduce wildfire risk. Some regulations also require maintenance
of defensible space standards for existing homes.

Program profiles include the administrator’s contact information and links to pertinent websites
related to the program. As officials seek new strategies to reduce wildfire risk, information
about existing programs can greatly enhance planning efforts, while reducing time and cost in
implementing new programs.
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Introduction
Wildfires (forest fires, grass fires, and brush fires) occur extensively throughout the world
including in Alberta, Canada. Alberta is at high risk of wildfires because of the expanse of boreal
forest and other vegetation and the increasing population migrating into these areas. Municipal
governments need to focus on wildfire risk management measures rather than waiting and
reacting to a wildfire. This study examined four research questions:
1) What wildfire risk management measures have been adopted by a sample of Alberta’s
municipal governments?
2) Why are some wildfire risk management measures more frequently implemented than
others?
3) What is the municipal process for implementing wildfire risk management measures, and
how is the process implemented?
4) What factors influence the implementation process, and how do these factors affect the
process?

Methods

This study used a two phase quantitative and qualitative methodology. Phase one included a
brief written survey followed by telephone interviews with 38 municipal officials (fire
chief/deputy fire chief, the mayor/reeve, planner and chief administrators) from 18 Alberta
municipal governments. Phase two involved selecting two municipal governments from phase
one and conducting in-person interviews with 16 individuals. These individuals included
municipal and provincial officials, and potentially affected parties such as residents,
environmental groups, businesses, and industries.

Results

Seven wildfire measures were being implemented: emergency preparedness plans, infrastructure
measures, communication, wildfire hazard assessments, vegetation management, land-use
planning, and structural measures on government buildings.

The results show that emergency preparedness plans were most frequently implemented because
each municipal government was required by provincial law to have this plan in place.
Infrastructure measures (ensuring adequate road widths and water supplies), was the second
most frequently implemented measure because this measure could be incorporated into
municipal development plans, and in some cases it was implemented for reasons other than
wildfire risk management. Communication was the third most frequently implemented wildfire
measure because of its’ perceived ease to initiate, particularly one-way communication
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techniques. Wildfire hazard assessments and vegetation management were the next most
frequently implemented wildfire measures. Wildfire hazard assessments were used prior to
vegetation management so areas of high risk could be identified. Vegetation management was
implemented because it was perceived to be one of the best ways to reduce a wildfire threat.
However, these measures required considerable municipal resources (e.g. personnel and
equipment) and were therefore implemented less than communication techniques. Land-use
planning was infrequently used because some planners were not involved in the wildfire risk
management process. Structural measures (using fire resistant building materials) on government
buildings was the least frequently implemented wildfire measure, possibly because of cost to
update the structural materials on government buildings.

This study identified a complex six-stage process, and if municipal governments completed each
of these six-stages they increased their effectiveness in implementing wildfire risk management
measures and reduced potential setbacks. The six stages in this process were: 1) initial
identification of a potential wildfire problem, 2) gain internal support for municipal wildfire
management, 3A) collect resources for implementation, 3B) update the wildfire proposal, 3C)
acknowledge the need for external support, and create an awareness of wildfire risk management
measures, 4) communicate proposal with residents, environmental groups, businesses, and
industries, 5) implement municipal wildfire risk management measures, and 6) update, assess,
and maintain wildfire risk management measures.

The results of this study indicate that there were six factors that influenced municipal
governments’ implementation of wildfire risk management measures: 1) wildfire experience, 2)
risk perceptions, 3) communication, 4) support, 5) resources, and 6) geography. Wildfire
experience influenced the implementation process because municipal governments that did not
have municipal officials with wildfire experience knew little about wildfire measures and how to
implement them. Low perceptions of wildfire risk among municipal officials and potentially
affected parties (e.g. residents, environmental groups, businesses and industries) meant that these
individuals may not have been aware of the importance of implementing wildfire measures,
resulting in them being a low priority. Both one-way and two-way communication was critical
during every stage of the implementation process, and without communication delays in the
process would occur. Support is also important because without support the implementation
process can be hindered if municipal government representatives and the public do not accept
and understand the need to implement wildfire risk management measures. Resources were
important because without access to sufficient resources (funding, time, personnel, and
equipment) wildfire risk management measures cannot be implemented. Geography also
influenced the wildfire implementation process because if a municipality was isolated, than
municipal officials needed to ensure that they were self-sufficient to suppress a wildfire should
one occur, as mutual aid may not arrive in time.

Therefore, municipal governments should use a combination of one-way and two-way
communication techniques between municipal officials and the public. They should also
regularly identify the risk perceptions of their residents, acknowledge that public support is
critical, and promote wildfire risk management measures with other municipal activities.
Municipal governments should also increase their use of land-use planning measures to mitigate
the wildfire risk, and ensure that wildfire risk management is a collaborative endeavour
involving the public and higher government levels.
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Introduction

There are many crucial aspects for a rural area planning for wildfire. Preparations need to
include both fire suppression capability and the protection of people and property. The first step
for a locality in Wildland Urban Interface (WUI) areas to reduce wildfire risk is to create a
Community Wildfire Protection Plan (CWPP). Title | of the Healthy Forest Restoration Act
(HFRA, 2003) defined and authorized CWPPs. Creating a CWPP is a collaborative process
which brings local citizens together with state and federal land managers to prioritize fuel
reduction projects to protect communities at risk from wildfire. The CWPP benefits the
community by giving it the opportunity to influence fuel reduction decisions on federal land, and
priority for funding of fuel reduction projects within and around the community. While many
agencies have been preparing wildfire reduction plans for years, 2005 was the first year for
CWPPs.

Methods

The National Wildfire Programs Database, www.wildfireprograms.usda.gov, is a clearinghouse
of information on vegetation management projects to reduce wildfire risk on private lands in all
50 states. Since 2005, the CWPP has been the focus of at-risk communities and counties, giving
the website’s researchers an opportunity to review CWPPs and post many good examples to the
website. CWPPs were selected based on the recommendations of state wildfire program
managers. The Success in Collaboration poster shows how a rural county or community can use
information on the www.wildfireprograms.usda.gov website to create a CWPP.

Results

The poster reviews the legislative background of the CWPP, the goals of a CWPP as defined by
HFRA, the definition of a community at risk (CAR), and describes the three required elements
and six recommended steps of a CWPP. The required elements under HFRA are: collaboration
of state and local representatives, federal agencies and interested parties, prioritization of
hazardous fuel treatments to protect communities at risk, and treatment of structural ignitability.
The recommended steps are:

Step 1. Convene decisionmakers;

Step 2. Establish a community base map designating the WUI zone;
Step 3. Develop a Community Risk Assessment;
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Step 4. Establish community hazard reduction priorities;
Step 5. Establish community priorities for reducing structural ignitability;
Step 6. Finalize the CWPP and communicate CWPP to the community.

The poster shows online resources for creating a CWPP, including: The California CWPP
Simplified Template; Sierra Nevada Community and Conservation Wildfire Protection Plan;
Utah CWPP Guidance Document; Handbook for Wildland-Urban Interface Communities.

The poster highlights the newest approach to reducing structural ignitability, California’s
Ignition-Resistant Building codes. The new codes will take effect January 1, 2008 in the State
Responsibility Area and take effect July 1, 2008 in the Local Responsibility Area. New Fire
Hazard Maps of State Responsibility Areas and Local Responsibility Areas show up-to-date fire
risk assessments and will be used for enforcement of the new building codes. The codes can be
found on the CALfire website: http://www.fire.ca.gov/wildland_codes.php.

The following ignition resistant standards will make homes and businesses more resistant to
wildfire: decks enclosed with ignition resistant material to within six inches of the ground;
eaves protected on the exposed side with ignition resistant material; roof built to Class A fire
resistant standards in state responsibility areas and in very high Fire Hazard Severity Zones in
local responsibility areas; all under-floor areas enclosed; dual-paned tempered glass for all
exterior windows; ignition-resistant materials for exterior doors; all exterior vents designed to
prevent ember intrusion.
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Firefighters, relationships

Introduction

Wildland firefighting places a variety of demands upon those who engage in it. Previous
research utilizing firefighter (FF) subjects has focused primarily upon physical areas,
investigating such things as energy expenditure and the role of carbohydrates (Ruby et al, 2003),
energy supplements (Sharkey et al, 2004), nutritional attitudes (Kodeski et al, 2004), immune
system functioning (Gaskill & Ruby, 2004), and dietary needs (Sharkey et al, 2002). To date,
little to no research has focused upon the psychological and social demands that wildland fire
suppression presents to those who engage in it. The present study is an attempt to address this
deficiency, with the hope that it helps lead to considerable more research into not only this
specific area of personal relationships, but also the broader social and psychological impacts that
wildland fire suppression has upon firefighters.

Methods

Subjects included 249 American wildland firefighters (216 Males, 33 Females), recruited
from various L-380 Fireline Leadership and L-381 Incident Leadership courses held throughout
the United States. Data collection progressed over a two year period. Survey respondents
possessed a diverse level of firefighting experience, from as few as two years to well over 30
years of fire service. A wide variety of resource types were surveyed, including hotshots,
smokejumpers, engine personnel, helitack, helirappel, type 1l crews, dispatchers, and
miscellaneous overhead. The Firefighter Relationship Survey was constructed by the primary
author, and was comprised of both quantitative survey-type questions, as well as qualitative
essay-type questions aimed at finding out what strategies FF’s have used to mitigate these
relational impacts.

Results

Descriptive statistics and Chi-Square analyses revealed the following results:

> 92% of male FF’s and over 82% of female FF’s noted that the job negatively impacts
their relationships with close friends

> Male FF’s were significantly more likely (p. < .05) to report that firefighting impacts
their relationships with family members when compared to the responses of female FF’s

> Over 83% of all FF’s reported that the job has made it difficult to maintain an intimate
relationship

» Over 73% of all FF’s noted that a significant other has had difficulty adapting to their
firefighting schedule

» Male FF’s were significantly more likely than Female FF’s (p. < .05) to respond “yes” to
the question: My spouse/significant other wishes that | had a job which allowed us to
spend more time together.
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» Currently married FF’s were significantly less likely (p. <.001) to report difficulties with
their intimate relationships when compared to non-married FF’s, were less likely to note
that their spouse has difficulty adapting to the FF schedule (p. < .05), and were
significantly less likely to report that their spouse wished they had a job which allowed
them to spend more time together.

Results from the study indicated that the personal relationships of wildland firefighters are
significantly impacted by the unique scheduling demands of the profession.

Those who have managed to maintain intimate relationships in the face of these difficulties listed
a variety of different coping strategies, including educating a partner early in the relationship
about the schedule demands of the profession, establishing relationships only with another
firefighter since this person understands the time demands, looking for partners with the qualities
of independence and self-confidence since they will be better able to handle the time apart, and
maximizing time off opportunities to build and solidify the relationship. Further research is
needed in this area to better understand this dynamic, and to identify what types of support can
be provided to firefighters to help them with these challenges.
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Introduction

Community Wildfire Protection Plans (CWPPs) consistently include an assessment to identify
areas of high risk using biophysical data including vegetation type, topography, historical fire
data, climate and the distribution of people and property. However, few CWPPs include a similar
comprehensive analysis of the ability of a community to prepare for, respond to and recover from
wildfire. Yet, community capacity in this regard, is central to the successful implementation of
these plans.

Community capacity is the ability of communities to mobilize the resources necessary to address
issues that affect the community. In the context of wildfire, this includes a variety of strategies
including creating defensible space, funding fuels reduction projects, and enhancing emergency
response capacity. We investigated the utility of several sociodemographic indicators as
measures of community capacity in developing a community wildfire protection plan.

Methods

Through a literature synthesis, the Forest Guild identified four dimensions and nine indicators of
community capacity that are particularly relevant to wildfire planning.(Evans et al. 2007)

Social Capital

e Age Dependency Ratio

e Percent with disabilities

e Female only headed households
Human Capital

e Percent with High School Diploma

e Percent Employed

e Percent of English Speakers
Financial Capital

e Median Income

e Percent above poverty line
Political Capital

e \oter turnout

We investigated the utility of these indicators at a local scale using Curry County as a test case.
We interviewed 17 individuals who work for social service providers in Curry County. We
queried participants about their clients to understand the types of factors that limit capacity in
their communities. We combined these findings with a county wide structural vulnerability
assessment, comprehensive risk assessment and stakeholder surveys to develop action strategies
that seek to support low capacity communities.
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Results

Interviews with social service providers indicated that the challenges their clients face with
regard to wildfire preparation, response and recovery are most often the result of physical
disabilities or financial constraints. Many clients are elderly, a finding consistent with Census
data that indicate that Curry County has the highest percentage of seniors (ages 65+) in the state.
Based on the input from interviews we isolated three indicators of community capacity from the
list developed by the Forest Guild (age dependency, income and percent disability). We
combined these indicators into a single index and mapped the index by census block groups.

By comparing our sociodemographic data with the findings from the county-wide structural
vulnerability assessment, we determined that there is a high concentration of low capacity
communities with many residences lacking adequate defensible space in the southern portion of
the county.

Our interviews also revealed that many individuals in low capacity communities lack means for
transportation and adequate emergency communication. The draft CWPP includes these action
items aimed at assisting low capacity communities, by decreasing structural vulnerability and
creating a resource for a coordinated all-hazards evacuation plan. 1.) Provide funding and
assistance in low capacity communities to create and maintain defensible space. 2) Institute free
brush collection days to assist in the removal of woody debris. 3.) Create a vulnerable
populations database linked to GIS for emergency response and planning purposes.

Our experience indicates that community capacity measures are useful in local planning
processes if they can be linked to specific locations and effective strategies to assist those
communities. Because there are many possible measures of community capacity, local
knowledge is useful for determining which indicators are most relevant.

One of the limitations of our project is that our set of sociodemographic indicators did not reveal
the level of organizational capacity and social capital present in these communities. Rather, our
interviews with social service providers highlighted the importance of partnerships and
collaboration to meet their clients’ needs. Undoubtedly if partnerships and collaboration at a
county level are required to serve the daily needs of low capacity communities, they will be
equally important in effective wildfire planning.

Our experience suggests areas for further research. Many federal and state programs seek to
build capacity and/or support low capacity communities. (Steelman and Burke 2007) Yet there
is little consensus on what measures to use to evaluate capacity and measure program success.
Describing and validating useful measures of community capacity, including organizational
capacity and social capital may improve the allocation of resources at the state and federal level.
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Introduction:

Wildfire preparedness has increasingly emphasized the need to engage residents and to form
partnerships to enable communities to take greater responsibility for their own safety. It is now
widely recognized that fire services are unlikely to be able to provide protection to every
property during major incidents and that effective community response is essential to ensure
protection of life and property (Dasgupta, 2000). Communities across the country are being told
that they can take steps to improve their preparedness for wildfire. Social capital becomes very
prominent in this scenario wherein actions to increase wildfire preparedness are affected by
decisions made by individuals and the community (Jakes & Nelson, 2002). To help mitigate
wildfire damage, there is a need for a combined effort from local, state, and federal governments,
fire agencies and residents. There is no single approach to dealing with wildfires. Everyone
shares in the responsibility of mitigating wildfire damage. This includes implementing
development design standards to help mitigate fire damage, and engaging and educating
residents on their role in preventing wildfire damage (Booher & Innes, 2001).

The extent of wildfire destruction depends on a number of development decisions, including
building and subdivision design, landscaping and land-use regulations, and management of fuel
loads. Planners and communities need to examine the risks presented in new development
proposals. More communities are now shifting their focus from responding to disasters to
mitigating the impact beforehand through community plans and ordinances. This is where the
input of planners is vital. The main issue to explore is how can planners and related professionals
use environmental education efforts and other outreach to develop the necessary social capital to
sustain wildfire preparedness efforts (Agarwal & Monroe, 2003).

This study is a part of a larger project funded under the National Fire Plan grant and will
investigate the factors that influence community preparedness for wildfire, such as community
and individual resources, degree of collaboration, and physical setting. The main focus of inquiry
is the extent to which participation in National Fire Plan funding increased community
preparedness for wildfires. The amount of community capacity that has resulted from planning
for wildfires will also be explored along with ways in which community preparedness efforts
vary geographically in different ecosystems, forest types and US Forest Service regions
(Steelman & Kunkel, 2004).

Methods:

To understand these issues, a close-ended survey instrument has been developed to measure
perceptions of community preparedness for wildfire, including wildfire planning meetings,
published plans, forest thinning operations and demonstration projects. Community prepgredness
will look at actions that are undertaken at both the community and individual level. The survey



instrument will also ask participants about their perceptions of the effectiveness of these actions
to minimize wildland fire hazard. An important aspect of preparedness deals with the impact of
developing community capital; thus,, the survey instrument will also use measures of community
social capital or conditions by reviewing previous studies to determine the most relevant
measures, such as the number of community groups, leadership capacity, and social networking.
This will be conducted at two levels. Firstly, a survey of residents will assess the degree to which
they have undertaken defensible space efforts at their own home, as well as their perceptions of
general community preparedness.

At the second level, for each community, surveys will also be mailed to people in the
administrative capacities whose jobs make them responsible, in part, for wildfire preparedness,
including the federal, state, county and municipal fire officials and land managers. In addition,
people who are involved in other community leadership or land development positions will be
included, such as real estate agents, insurance agents, and developers.

Results:

The relevance of studying social capital in the context of natural resource management is very
crucial as success of any environmental management initiative, to a large extent, depends upon
the efforts of a well informed and conscious community. For this, understanding the multiplicity
of resource issues is critically important to making defensible decisions at all levels.

The study will provide a detailed understanding about the prevailing attitudes of communities
towards the issue of wildfires in their region as well as information about the existing efforts on
the part of the authorities and individuals towards increasing community preparedness.
Eventually, it would also create a foundation for preparation of community wildfire protection
plans (CWPP). The final outcome of the study will aid land managers, program leaders, and
others who are promoting community preparedness in the face of wildfire danger.
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South-eastern Australia is one of the most fire-prone environments in the world. In 2003,
and again in 2006-07, wildfires burnt over one million hectares of public land in the south-
eastern state of Victoria, resulting in considerable social disruption and loss of property in
neighbouring communities. The fires also escalated on-going contentions regarding
management of wildfires and prescribed burning.

Fire management activities on public land in Victoria are undertaken in compliance with the
Code of Practice for the Management of Fire on Public Land (COP). The COP states that fire
management must be planned and conducted in partnership with the community to maximise
fire management outcomes. Trust is important to understand in this context because it is
thought that when it is present, members of partnerships are more likely to agree to maintain
relationships and less likely to attempt to subvert the partnership process (1). Without trust, it
is easy for the public to become disenfranchised and withhold their support for fire
management decisions, regardless of the decisions’ merit (2).

Previous studies have highlighted the importance of trust between individuals and
government agencies in the social acceptance of fire management strategies (3-5). However,
these studies often are limited by their singular focus on identifying trustee characteristics (ie.
the person/organisation being trusted) or treating trust as a static construct. Conceptual
models from organisational behaviour theory describe trust as a context-dependent, multi-
dimensional, evolving process (6). These models propose that the trust process consists of
internal relationship components and external contexts (eg. institutional structures) which
influence a relationship’s evolution (7).

This poster outlines an in-progress project exploring how trust shapes relationships in the
development and implementation of fire management strategies in the state of Victoria,
Australia. Semi-structured interviews, workshops, document analysis and a literature review
will identify which trust components are most important in different types of relationships
(eg. between neighbours, between citizens and agency staff, etc.) and which components are
most subject to influence by external contexts. The research adopts a conceptual model from
the organisational behaviour discipline in which trust is considered as an evolving and multi-
dimensional process (8). The model explicitly recognises risk from external contexts and
from within the relationship itself. Exploring trust in this way will illustrate those
components and processes that are important in facilitating community-agency partnerships
and provide a greater understanding of how to develop, maintain or repair trust relationships.
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