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Abstract: The decision of whether to evacuate or shelter-in-place (SIP) in a wildfire poses a significant challenge for emergency
managers and residents in fire-prone areas. Events such as the 2007 Witch Creek Fire and 2008 Tea Fire in California highlight the option
and viability of SIP, as well as the conflict that can occur between first-responders and residents in protecting life and property. In general,
anecdotes abound of people choosing SIP over evacuation in wildfires using a variety of means of refuge (e.g., structure, safe area, and
water body). We propose a typology of wildfire protective actions that includes all viable forms of in-place shelter and discuss heuristics
that have been proposed to guide people through the options. A key distinction is drawn between SIP as a backup plan when evacuation
is perceived as too risky and SIP to improve structure survivability. Regardless of the form that SIP takes, the need for this strategy is
growing as the wildland-urban interface expands. The paper concludes with a discussion of suggested areas for research and planning.
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Introduction

Almost 100 years ago in a Montana firestorm known as the “Big
Blow-Up,” Ranger Edward Pulaski ordered 45 men into an aban-
doned mine in arguably the most famous case of sheltering in a
wildfire in American history (Spencer 1958; Pyne 2001). “We
reached the tunnel in time... I ordered the men to lie face down
upon the ground of the tunnel and not dare to sit up, unless they
wanted to suffocate, for the tunnel was filling with fire, gas and
smoke . . .,” said Pulaski (1910) (Spencer 1958, p. 112). Legend
has it that Pulaski held his crew at gunpoint to prevent them from
panicking and fleeing into the throes of the raging fire. While this
tale will likely never be eclipsed in its western romance, there are
many accounts, some as recent as the 2007 Witch Creek Fire and
2008 Tea Fire in California, where residents threatened by wild-
fire chose to seek shelter rather than evacuate (CBS 2007; Taxin
2008). In another case in the 2003 Cedar Fire, thousands of pa-
trons of the Barona Casino in San Diego County were told to
“stay put” rather than evacuate, as the immediate building sur-
roundings were clear of fuel, yet the exiting roads were at risk of
being blocked by the fire (Blackwell and Tuttle 2003; Mutch
2007). Anecdotes such as these highlight both the option and
viability of seeking shelter in a wildfire.
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While less common than evacuation, the decision to shelter in
a wildfire generally occurs in one of the following three situa-
tions. The clearest examples occur when sheltering is the only
reasonable option: the exiting roads are blocked by fire. This case
highlights the importance of shelter as an invaluable backup plan
when residents find themselves trapped. Shelter is also advisable
when evacuating is perceived as too risky: the exact whereabouts
and intensity of a fast-approaching fire are uncertain, and the
perceived margin of safety in evacuating is too small. In this case
it is generally best to seek shelter rather than risk being overcome
by the fire in-transit. The third use of shelter in wildfires occurs
when residents choose in-home shelter to improve a structure’s
chance of survival by actively defending it against the fire. In
recent years it has become increasingly clear that the decision of
whether to stay or go in a wildfire is complex and poses a signifi-
cant challenge for emergency managers and residents alike.

To separate the term “shelter” as a means of direct protection
from the effects of wildfire from its more familiar reference to
congregate care facilities outside a threat area (e.g., Red Cross),
the term shelter-in-place (SIP) is used. Although in-place shelter
is best known in the context of chemical emergencies (Sorensen
et al. 2004), it increasingly appears in wildfire emergency pre-
paredness plans [Rancho Santa Fe Fire Protection District (RS-
FFPD) 2004; Santa Barbara County Fire Department (SBCFD)
2004]. Shelter generally refers to a structure, safe area, or water
body that offers a degree of protection from the direct effects of
fire, and “place” refers to the immediate area at risk. While the
use of this term is growing in the context of wildfire, related terms
have emerged for specific SIP approaches. In Australia, the
phrase, “prepare, stay, and defend” (PSD) refers to the case where
residents choose to shelter in their homes. PSD highlights the dual
points that protecting one’s home should be made with fore-
thought and viewed as an active endeavor (Handmer and Tibbits
2005). For the purposes of this paper, SIP will be used to refer to
all forms of in-place shelter whether the goal is the protection of
life or property.

As noted, SIP has garnered increasing attention in wildfire
emergency planning, and this has occurred for a number of rea-
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sons. Foremost, on-going residential development and escalating
losses in fire-prone areas is resulting in the need for innovative
strategies to protect life and property. The intersection of fire-
prone and residential areas, referred to as the wildland-urban in-
terface (WUI), has become a significant topic of study (Ewert
1993; Haight et al. 2004; Radeloff et al. 2005). A recent analysis
by Theobald and Romme (2007) revealed that the WUI in the
United States expanded by 52% from 1970 to 2000, and now
constitutes an estimated 12.5 million homes on 465,600 km?.
Second, a new policy called “Stay or Go?” introduced in Australia
to reduce the number of last-minute evacuations and improve
structure survivability has increased awareness regarding the po-
tential role of in-home shelter in wildfires [Australasian Fire Au-
thorities Council (AFAC) 2005]. Third, many dense, fire-prone
communities have relatively poor egress (number, direction, and
capacity of exits) which may not allow residents to evacuate in a
sudden-onset scenario, leading to a search for viable protective
alternatives (Cova 2005).

The decision of whether to evacuate or shelter in a wildfire has
emerged as a pressing and challenging problem in research and
practice. While initial steps have been made toward raising
awareness of SIP as an option in wildfire-prone areas, educa-
tional, policy and legal hurdles remain in integrating this option
into everyday emergency planning (Community bushfire safety
2008). This paper reviews protective actions in wildfires and pro-
vides recommendations for further research and planning. The
first section presents a typology of protective actions in wildfires
and describes the heuristics that have been developed to guide
residents toward the preferable option(s). The next section re-
views challenges that lay ahead in terms of forwarding the use of
SIP in wildfires. This section is followed by a discussion of the
various policy options that exist for SIP in the United States, and
the last section provides areas for further research and planning.

Wildfire Protective Actions

While evacuation has been studied for decades in the context of
many hazards (Perry 1985; Vogt and Sorensen 1992; Tierney et
al. 2001; Dow and Cutter 2002; Dash and Gladwin 2007), SIP has
received much less attention (Sorensen et al. 2004). Evacuation
research is typically divided into a behavioral perspective that
focuses on factors that influence public compliance with evacua-
tion recommendations (Mileti and Sorensen 1990; Sorensen
2000), and an engineering perspective that focuses on traffic flow
modeling and analysis (Southworth 1991; Cova and Johnson
2002; Church and Sexton 2002; Wolshon and Marchive 2007;
Chen and Zhan 2008). A current thread of evacuation research
seeks to better integrate these two perspectives by incorporating
behavioral elements into the modeling process to improve evacu-
ation time estimates (Lindell 2008). While research on evacuee
behavior in wildfires is just beginning (Cohn et al. 2006; Mozum-
der et al. 2008), many of the findings regarding situational, de-
mographic, and warning factors from other hazards applies to the
wildfire case (Lindell and Perry 2004; Kumagai et al. 2004; Mc-
Caffrey 2004). Similarly, much can be gleaned from the research
that has been done regarding SIP in the context of other hazards
(Sorensen et al. 2004), as well as broader theoretical frameworks
regarding protective actions in general (Lindell and Perry 2004).

Typology

A first step in examining protective actions in wildfires is to de-
velop a typology of the set of available options from the perspec-
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Fig. 1. Wildfire protective-action decision space

tive of both emergency managers and households. Lindell and
Perry (1992) define a protective action (or option) as one taken to
reduce the impact of a hazardous event to a threatened population.
For emergency managers, this includes evacuating or controlling
access to threatened areas, whereas for households the primary
choice is between evacuation and in-place protection. One ap-
proach to this task is to categorize the options according to the
primary goal. For example, evacuation is a life-saving option, as
the goal in taking this action is solely to reduce the potential for
loss of life or injury. As noted, in-place shelter can either be
viewed as a life-saving option, as in the case where a resident
shelters using a means of refuge (e.g., vehicle in a parking lot), or
it can embody the dual goals of protecting life and property, as in
the case of sheltering in (and defending) one’s home. The follow-
ing classification of protective options relies on this distinction
between protecting life and protecting life and property.

Fig. 1 shows a simple decision tree that begins with the initial
decision of whether to take protective action. On the left side
under protective action is the decision to evacuate, which gener-
ally involves questions of where, when, and how an evacuation
will take place. Immediately below the decision to adopt in-place
shelter is the choice of whether the shelter will be a home or not.
This division is also based on the difference between the goal of
protecting life (using a shelter other than one’s home) or life and
property (sheltering in or near one’s home). While it is possible
that the goal in selecting in-home shelter is solely the protection
of life, the dual goals of protecting life and property are generally
viewed as inseparable when selecting in-home shelter, as the best
strategy for protecting life is also to protect the structure. On the
other hand, when in-place shelter other than a home is the option,
the goal is solely to limit loss of life or injury, which leads to the
choice of shelter type (e.g., structure, safe area, and water body).

Dynamics, Timing, and Triggers

A significant challenge in wildfires relates to the highly dynamic
context in which protective decisions must be made, and decision
makers must adapt to the changing situation. This means that the
preferable protective option can change in short order. For ex-
ample, the prevalent wind direction may suddenly reverse, and a
community that was issued a voluntary evacuation recommenda-
tion may be thrust into a SIP-only scenario. From the perspective
of the tree in Fig. 1, this means that the preferable option must be
reassessed when conditions that led to a given option change.
While the most common form of dynamics has to do with the fire
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itself, there are many other factors that can change. For example,
a power line may fall or a vehicle may flip, blocking an exit or
reducing its capacity. In the context of in-home SIP, the decision
to defend a home may suddenly appear less viable if a power
failure reduces household water availability. Consequentially, the
main implication of the highly dynamic nature of this decision-
making context is that the most preferable protective option at the
community and household scale must be continually reassessed
against other options as the scenario factors change.

Another important dimension regarding the simple tree in Fig.
1 is the timing of the decision to select an option, particularly in
relation to the arrival of a fire (Sorensen 1991). In short, how
much time is available to select a protective action before it is no
longer viable—a significant amount, a moderate amount, or little
to none? The option to leave with significant time available is
generally called an “early” evacuation, and the option with little
to no time available is referred to as a “late” evacuation (Packman
1995). Similarly, the timing of the decision to seek shelter is also
important—will it be made well in advance of the arrival of the
fire, somewhat in advance, or at the last minute? In general, SIP
takes much less time than evacuation, but its effectiveness varies
with the protective qualities of the shelter (Lindell and Perry
1992). While the time at which a given protective option is se-
lected is critical, timing has more to do with selecting the best
option from within this tree rather than introducing an additional
option (i.e., an early evacuation is preferable to a last-minute dash
to a shelter).

Because the point in time at which a protective measure is
taken is so important, incident commanders use friggers, or
agreed upon events that represent the point at which a protective
action should be taken or recommended (Cook 2003; Cova et al.
2005). A common example is to set a trigger point that is based on
the anticipated event of a fire crossing a road, river, or ridgeline
toward a community. While most triggers are set on-the-fly during
an event, they can also be set long before any event and therefore
used to educate community residents on different scenarios and
the timing and action that would be taken in each case (Dennison
et al. 2007).

Independent Options

A second key point regarding the tree in Fig. 1 is that the options
are not mutually exclusive at either the household or community
scale. At the household level, some family members may choose
to evacuate while others remain behind to defend a home. At the
community scale, households with the sole goal of protecting life
may choose to evacuate, while others with the added goal of
defending their property may select in-home shelter. For example,
in a given event, some families might evacuate, some might SIP,
and some might separate and select both options. The breakdown
of households that adopt these varying strategies generally de-
pends on the threat scenario, the available options, differences
across individuals, and the warning context (e.g., official recom-
mendations).

Protective Heuristics

Given the options depicted in Fig. 1, the next step is to discuss
heuristics (rules of thumb) that have been developed to provide
guidance as to which option maximizes protection in a given
scenario. In other words, what advice has been developed to assist
people in selecting from these options? One of the most fre-
quently noted heuristics is, “a structure provides more protection

Given perceived wildfire threat and
the decision to take protective action

Willing, able and
trained to defend
property?

Property prepared Access to
and defensible? transportation
resources?

Refuge shelter
available?

Exit(s) clear of fire,
traffic, and
obstacles?

Access to resources
(e.g water)?

SIP and defend

Evacuate as early
property

Refuge shelter as possible

easily accessed?

Best
emergency
alternative

Shelter in refuge
(e.g. 911 rescue) (e.g. structure, safe area, water body)

Fig. 2. Example wildfire protective action flowchart that depicts sa-
lient decisions that arise in choosing between evacuation, in-home
shelter, and refuge shelter

than a vehicle, and a vehicle provides more protection than noth-
ing (or clothing).” The goal of this heuristic is to rank the stan-
dard categories of protection from radiant heat. Another heuristic
developed in Australia is, “structures protect people and people
protect structures (Handmer and Tibbits 2005).” This heuristic
highlights the notion that a structure generally provides the best
protection from the effects of fire, and this protection can be
enhanced if someone actively prepares the structure in advance of
the fire’s arrival and extinguishes embers that may land on or near
the structure during the fire. Another heuristic developed in Aus-
tralia focuses on the timing of the protective decision: “Leave
early or prepare, stay and defend (property).” The goal of this
heuristic is to reduce the likelihood of a last-minute (or late)
evacuation by constraining the available options to leaving well in
advance of a fire’s arrival or actively defending one’s home.

Decision Aids for Wildfire Incident Command and
Residents

As noted, the context in which wildfire protective decisions are
made is complex, dynamic, and uncertain. Paveglio et al. (2008)
noted that a key need in analyzing evacuation-SIP decisions in
wildfires is the development of decision aids and associated tools
similar to the ones used in chemical emergencies (Sorensen et al.
2004). These decision aids would have application in training
emergency managers as well as educating homeowners. In most
wildfire scenarios, emergency managers will use their access to
better information and expertise to make protective recommenda-
tions, but there are still cases where households may have to
assess the situation with little or no guidance from officials.

Fig. 2 depicts a flowchart that includes some of the salient
decisions that are commonly addressed in selecting a wildfire
protective action. This diagram can serve as a starting point for
developing normative decision tools for protective actions in
wildfires, and this should not be confused with descriptive dia-
grams that articulate how people actually make protective deci-
sions in emergencies (Gladwin et al. 2001). The diagram begins at
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the point at which a household perceives a threat and has decided
to take protective action. An initial decision is whether a house-
hold is willing, trained and able to defend its property. If this is
the case, then the focus might turn to the degree to which the
property itself is defensible and whether the necessary resources
are available. If so, then one option might be in-home SIP with
the idea that the property will be defended to the best ability of its
occupants, an option in widespread use in Australia and under
increasing consideration in California (Saillant 2009). If the an-
swer to one of these three questions (i.e., willingness, defensibil-
ity, and resources) is “no” or “uncertain,” then the focus turns to
whether there is the means and access to evacuate the area ahead
of the wildfire. If this is the case, then evacuation may be the
preferred option. However, if the answer to either of these ques-
tions is “no” or “uncertain,” then a search for high-quality, easily
accessed refuge shelter is a viable back-up option. If there is no
sign of refuge shelter, then the final option might be an emer-
gency rescue by family members, neighbors or officials (or a
re-evaluation of the prior options) to identify the best remaining
option.

Figs. 1 and 2 reveal three distinct protective options used in
wildfires: evacuation, in-home shelter, and refuge shelter. The
heuristics developed to date were designed to help guide emer-
gency managers and households toward one of these options. For
example, the heuristic, “a structure provides more protection than
a vehicle, and a vehicle provides more protection than clothing,”
yields the protective option ranking (at the time of a fire’s im-
pact): in-home shelter, refuge shelter (structure), and evacuate by
vehicle. While this is a reasonable ranking for a household with a
defensible structure and the willingness, training and resources to
defend it, this guideline might mislead a resident in an ignition-
prone structure into believing that defending it is the best option.
The preferable option for this household is likely to evacuate as
early as possible, or to seek the best available form of refuge if
evacuation is perceived as too risky. The same point holds for
residents who are not suitably trained, equipped, or physically and
mentally able to defend a home. The heuristic, “leave early or
prepare, stay and defend,” does not address the option of refuge
shelter, and instead rates the options of evacuating (early) and
in-home shelter as equally viable. This heuristic works well for
households residing in an ignition-resistant structure clear of fuel
that are well-prepared and equipped to defend a home, or ones
with ample time and the means to evacuate, but it does not pro-
vide guidance for cases where one of these two cases is not met.
These cases include residents who are not able to evacuate or
defend a home (e.g., latch-key children and disabled), or cases
where the exiting roads are compromised (e.g., traffic, obstacles)
and a home is not defensible (e.g., ignition-prone structure, no
available water, extreme fire behavior, health conditions). In these
cases, seeking proximal refuge shelter or assistance from family,
neighbors, or officials may be the preferable option.

In addition to guiding future protective decisions, Fig. 2 can
also be used to determine why a particular protective option was
taken in a past event. For example, the decision of some residents
to abandon their vehicles and evacuate on foot with the assistance
of officials in the 2007 Angora Wildfire in California is puzzling
because this option is so risky given the lack of protection against
the direct effects of fire (CNN 2007). However, the other three
options (e.g., evacuate early by vehicle, in-home shelter, and ref-
uge shelter) were not available to all households because the ex-
iting roads for some residents residing in ignition-prone structures
surrounded by fuel were blocked at the onset of the fire, and there
was no viable and easily accessible refuge shelter. Fire fighters
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therefore had to rescue some residents at the last minute while
others sought help from neighbors. While many residents were
able to evacuate on their own using a vehicle, others, such as an
ignition-prone daycare facility that did not have the means to
transport the children to safety, were rescued by emergency re-
sponders (J. Morgan, personal communication, El Dorado County
Sheriff’s Office (EDSO)—Office of Emergency Services, 2008).
In general, the structures in this community were fire-unsafe and
ignited each other (Murphy et al. 2007), so in-home SIP was not
a viable option. However, the fact that there were no fatalities or
injuries indicates that the actions taken to protect the residents
were effective.

Decision Factors

Although the flowchart in Fig. 2 highlights salient decisions in
selecting a protective action, it oversimplifies the decision process
and conceals a significant challenge associated with this process:
the many factors that influence the decisions depicted by the
ovals. In other words, what factors in a given scenario would be
valuable to know to select the best protective option? For ex-
ample, the first question of whether a household is willing, able
and trained to defend a home relies on information regarding a
host of fire and household-related factors (e.g., fire intensity and
spread rate, household demographics, preparedness, health). The
question regarding the degree to which a home is defensible can
also be nontrivial and depends primarily on fire intensity, a
home’s ignition zone (Cohen 2000; Sharfran 2008) (i.e., the den-
sity and type of fuel immediately surrounding the structure), as
well as the construction of the home itself (e.g., ignition-resistant
roof, siding, deck). In regards to evacuation, salient factors in-
clude fire intensity, the time available before the fire impacts the
community, and exit availability (e.g., number, direction and ca-
pacity). The remaining flowchart decisions require knowledge of
the whereabouts and quality of refuge shelter, as well the geog-
raphy and fuel context of the routes to this shelter, all factors that
may be dynamic and highly uncertain to many residents, particu-
larly renters and transient populations (Drabek 1996).

Incident Commander Perspective

A second challenge arises in making protective decisions at the
community scale. Although the flowchart in Fig. 2 was originally
developed to illustrate the decision-making process to house-
holds, it can be applied at the community scale by viewing each
decision (oval) as applying to a set of homes. In general, incident
commanders (ICs) are charged with guiding residents toward one
(or more) of these options. This raises the specter of significant
variation in household construction, demographics, environmental
context, and preparedness within a WUI community. For ex-
ample, some homes can be highly ignition-resistant while others
are veritable tinderboxes. Along the same lines, there can be sig-
nificant variation in household demographics, health, special
needs and preparedness. This complicates the task of identifying a
single “best” protective action for a community and may make
this goal unattainable. However, this variation, particularly in
terms of home ignitability, is generally lower in newer, more-
homogenous WUI communities over those where structures were
incrementally added over decades (Cova 2005). Also, new WUI
subdivisions tend to be significantly more fire-safe and therefore
represent a more fertile ground for SIP policy development.
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Table 1. Factors That Affect Protective-Action Decisions in Wildfires from an Incident Commander Perspective

Factor Description Change
Fire hazard
1 Terrain characteristics Slope, hills, ridges, valleys, and canyons Static
2 Wind direction Cardinal direction of wind Dynamic
3 Wind speed Wind speed in mph Dynamic
4 Fuel moisture Water content in fuel Dynamic
5 Humidity Relative humidity Dynamic
6 Temperature Air temperature Dynamic
7 Forecast weather Predicted temp, wind, and humidity Dynamic
8 Fire spread rate Fire advancement in m/min Dynamic
9 Fire intensity Rate of fuel consumption Dynamic
10 Fire direction Cardinal direction fire is moving Dynamic
11 Percent contained 0-100% of perimeter suppressed Dynamic
12 Distance from fire to community Miles or kilometers Dynamic
13 Spotting and branding Embers, spotting ahead of fire Dynamic
14 Fire suppression resources Fire fighters, fire engines, and bull dozers Dynamic
Community context
15 Housing density Structures per unit area Static
16 Fuel in/around community Type, pattern, and density Static
17 Fuel along exiting roads Distance from road, type, density Static
18 Structure flammability Shingle/tile, wood/plaster, . . . Static
19 Defensible homes Number, location, quality Dynamic
20 Number of structures at risk 1,....n Dynamic
21 Number, capacity of exiting roads 1,...,n, vehicles per hour Dynamic
22 Direction of exiting roads Cardinal direction of exits Dynamic
23 Shelter/safe zones Number, location, type, and accessibility Dynamic
24 Livestock in community Type and amount Dynamic
Warning and evacuation time
25 Community preparedness Evacuation plan, notification methods, . . . Dynamic
26 Population at risk Total number of persons threatened Dynamic
27 Time to warn population Hours and minutes Dynamic
28 Special needs populations Elderly, young, disabled, . . . Dynamic
29 Law enforcement personnel Number, type, experience, . . . Dynamic
Decision-making context
30 Legal/regulatory context Regulatory context Static
31 Political context External pressure/influence Dynamic

Note: “Change” is in reference to a 24-h period.

Factors Influencing Protective-Action Decision Making

To shed light on the perspective of a wildfire incident commander
(IC), an initial step is identifying and evaluating factors that affect
IC protective-action decision making. An initial list of 31 factors
was created with the help of experienced wildland fire fighters
(Table 1), and their relative importance in decision making was
assessed through interviews with ICs (Drews, F. A., Cova, T. J.,
Musters, A., and Siebeneck, L. K. “Decision making of wildland
fire incident commanders.”). The factors identified are organized
into four groups: fire hazard, community context, warning and
evacuation time, and policy context. The primary fire-hazard fac-
tors include direction, spread rate, intensity, wind and terrain con-
text, but humidity, fuel moisture, and forecasted weather are also
important factors in predicting fire behavior. One factor that ICs
immediately raised as important is “spotting and branding”—the
case where the wind transports embers ahead of a fire front that

ignite spot fires and structures. The principal geographic fire fac-
tor is the distance from the fire to a community, and in conjunc-
tion with the fire spread rate and direction, the time available
before a fire impacts a community can be estimated.

The factors associated with the community context (15-24)
can be considered characteristics of a community without its resi-
dents. These include the number, density, and flammability of
structures, as well the fuel along the exiting roads, an important
factor in determining whether a fire might block the exits. The
factor “shelter/safe zones” is included to underscore the addi-
tional SIP option of refuge shelter, and this factor could be sub-
divided into the quality, distribution, and capacity of available
protective shelter. The warning and evacuation factors (25-29)
focus on the challenge of moving people to safety and include the
population at risk, available law enforcement personnel, the esti-
mated time to warn people, special needs populations, and the

NATURAL HAZARDS REVIEW © ASCE / NOVEMBER 2009 / 155

Downloaded 19 Oct 2009 to 155.97.83.125. Redistribution subject to ASCE license or copyright; see http://pubs.asce.org/copyright



level of community preparedness. The policy factors are associ-
ated with the legal and regulatory context in which incident com-
manders make decisions, as well as the political context, which
represents possible external pressures on emergency mangers
from elected officials.

In considering these factors, it is important to highlight both
their dynamic and uncertain nature in making protective-action
decisions. Table 1 lists the factors that typically change in a 24 h
period as “dynamic” and the ones that are constant as “static.”
The table shows that all the warning/evacuation factors, all but
one fire factor, and the majority of the community factors can be
dynamic over this time period. The factor of “defensible homes”
is considered dynamic because residents can improve the surviv-
ability of a structure in the hours leading up to a wildfire (e.g.,
clearing brush or applying foam). In most scenarios, many of
these factors will not be known to a decision maker (IC or resi-
dent), or they will be known with some degree of uncertainty (i.e.,
there may be ignition-prone structures and special needs popula-
tions in a community). While scouts on the ground and in the air
can gather information for emergency officials regarding a fire’s
location, intensity, and movement, these factors are often ob-
scured by smoke and topography to many residents, particularly
in areas of high relief. It is easy to see why fire fighters on the
ground are frequently drawn into assisting residents in taking pro-
tective action rather than their primary task of fire fighting—they
know more about the scenario factors and have a greater under-
standing of how they might affect a given household’s circum-
stances.

SIP Challenges

Increasing community awareness regarding SIP as an option in
WUI communities raises a number of issues and challenges. This
is not surprising as the evacuate-shelter debate in the context of
chemical emergencies spans decades and remains largely unan-
swered without consensus (Sorensen et al. 2004). The focus of
research and planning in chemical protective actions is the same
key questions of whether a shelter will provide adequate protec-
tion and whether there is enough time to evacuate—questions that
can rarely be answered with certainty in many scenarios. Thus,
the barriers to a general SIP policy are complex in the context of
any hazard, but the wildfire case is becoming increasingly critical
to address given the rapid residential development in fire-prone
areas.

Learning from Experience

One approach to shedding light on the best protective option in
wildfires is to examine past cases where evacuation or shelter was
used either successfully or unsuccessfully by one or more house-
holds. This approach has been applied in Australia and serves as
the basis upon which their current policy has been developed
(Handmer and Tibbits 2005). One key finding from this research
is that last-minute evacuations can be dangerous, and some fatali-
ties have been attributed to failed attempts to leave a home at the
last minute as a fire approaches (Wilson and Ferguson 1984). In
addition to the bushfire fatalities in Australia that have been ana-
lyzed, there are cases in the United States (Mutch 2007), and
more recently Greece (U.S.A. Today 2007), that support the idea
that a last-minute dash can be fatal. This lends further support to
the Australian efforts to reduce the use of this option with the
heuristic, “leave early or prepare, stay and defend.”
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Reconstructing the events that led to the protective choices and
outcomes of individuals in past fires can be very insightful, but
this approach also has limits. For example, if a resident died while
evacuating, would s/he have lived had the choice been to defend
a home? Similarly, if a resident died while defending a home—
would s/he have survived if the option had been to evacuate or
seek refuge shelter instead? While there are cases where it is
reasonable to assume that a resident would or would not have
survived with an alternative strategy, it is important to note that
this is an assumption. The same issue also arises in examining the
manner in which a given protective action is adopted. For ex-
ample, would a resident have survived had s/he left a few minutes
earlier or sheltered in a different manner (e.g., pool over garage)?
Two cases where it is safe to assume that someone would have
survived include: (1) substituting a last-minute evacuation or SIP
with an early evacuation or (2) substituting an evacuation with
SIP when the shelter was never at risk.

Recent fires have produced a range of outcomes in terms of
identifying the most appropriate option available at the time of
the fire. In the 2003 Cedar Fire in San Diego County, it was
discovered that most of the residents near the San Vincente Res-
ervoir that chose in-home shelter did not die, while some that fled
at the last minute did (Mutch 2007). This example lends support
to the idea that in-home SIP can be superior to evacuating at the
last minute when the structure is defensible and relatively clear of
fuel, and its residents are active in defending the property. In the
2007 Witch Fire (also in San Diego County), over half a million
people were evacuated, and the two fatalities in this event were a
Poway couple who did not evacuate (Moore 2007). A reasonably
safe assumption in this case is that there would have been no
fatalities if this couple had evacuated early. In another recent
case, three fatalities occurred in Utah in the 2007 Neola Fire
when a farmer attempted to defend his property with the help of
two visitors, but they misjudged the fire’s spread rate and inten-
sity (Deseret News 2007). In this case, the assumption is that
evacuating (or seeking in-place shelter) would have been prefer-
able to defending the property as the fire approached. This case
also highlights the challenge of training civilians to make deci-
sions regarding extreme fire behavior they have never encoun-
tered. Fire is notoriously difficult to predict, and “burnover”
remains a leading cause of fatalities, even among experience
wildland firefighters [National Wildfire Coordinating Group
(NWCG) 2007].

Another limitation in analyzing past wildfire fatalities arises in
ascribing them to different protective strategies post hoc. In this
case, there may be ambiguity in regards to the original intent of
the deceased regarding their protective strategy. For example, if
person’s remains are discovered in a vehicle down the road from
their home in the wake of a fast-moving wildfire, this fatality
could either be classified as a failed last-minute evacuation or a
failed attempt to defend a home (or both). In the case of a failed
last-minute evacuation, it is possible that the individual planned
to leave but overestimated the available time before the fire’s
impact. In the case of a failed attempt to defend a home, the
person may have underestimated the intensity of the fire and/or
the protection offered by a structure and fled at the last minute.
However, ascribing the case to the category of a failed attempt to
defend property is only possible with knowledge of the original
intent of the homeowner (e.g., prior intent communicated to fam-
ily or friends). For this reason, the only recorded cases of failed
attempts to defend a home are those where victims were found
inside or very near their home. This can lead to biased assess-
ments of the success or failure of a given protective action in past
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fires and highlights one of the many challenges of observational
analysis (i.e., evacuation may be deemed more dangerous than
defending a home).

The case where a person or household abandons the goal of
defending a home at the last minute before a fire’s impact also
raises the broader issue of whether promoting the option of de-
fending a home might induce late evacuations (Saillant 2009).
This is related to the issue of homeowner inexperience, in that
they may not be able to develop realistic expectations of what
they are facing when deciding to SIP and defend a home. For
example, most WUI homeowners have never experienced an
ember shower in low visibility or the roar and radiant heat of a
firestorm up close. Even with proper training, health, equipment,
and mindset, it is asking a lot of civilians to not misjudge fire
behavior and override their flight instinct when a fire crosses their
property. The 2006 Esperanza Fire in Southern California served
as a reminder that even very experienced fire fighters can mis-
judge extreme fire behavior [United States Forest Service (USFS)
2007]. Nonetheless, a growing number of cases support the notion
that defending a home is a viable option when the right conditions
are met.

Implicit Goals

Another challenge posed by in-home SIP is that it can be difficult
to separate the decision to protect life from the decision to protect
property. This represents a hurdle in formulating and setting
policy because educating residents on the option of defending
one’s home may lead people to take risks that they would not
otherwise take if they were solely concerned with protecting life.
For example, if a household is ordered to evacuate, they would do
so solely with the goal of protecting life. However, assume that
the household is presented with the option of evacuating early or
defending property, and they decide to defend it. This choice
yields an implicit tradeoff between protecting life and protecting
property, as they are foregoing the opportunity to leave the threat
area safely with an early evacuation (life protection) in hopes of
also saving their property. A common solution to this tradeoff is to
send some family members out of the threat area (e.g., children)
while one or more household members remains behind to defend
the home, and this decision reveals a household’s perception that
evacuation is the best option for protecting life. However, in the
case where evacuation is not an option because the exits are
blocked, or the margin of error is too small to assure that it is a
safe option, the goals of protecting life and property no longer
represent competing objectives, and the tradeoff disappears. For
this reason, a policy that highlights defending one’s home as a
viable option when early evacuation is possible risks criticism
that the protection of property is to some degree being traded
against the protection of life. In the long run, this may be borne
out through a rise in a loss of life for homeowners that forego
evacuating early to defend their home, but then misjudge the fire’s
spread rate and intensity, overestimate their capabilities or the
protection offered by the structure, or make any number of other
ITOrS.

Supporting In-Home SIP

One way to minimize the potential loss of life from having an
increasing number of WUI residents defend a home over evacu-
ating early would be to only allow households to take this option
that meet high structural, home ignition zone, health, equipment,
and training standards—effectively rating (or certifying) house-

holds to defend their property [Wildland Fire Management Sec-
tion (WEMS) 2004]. Implicit within the associated heuristic,
“structures protect people and people protect structures,” is the
recognition that the structure by itself is not fire proof, as its
chance of survival improves by having at least one person defend
it. This underscores the risk that a homeowner is taking in poten-
tially falling short of effectively fighting off the fire. In other
words, classifying a structure as defensible does not mean that the
residents have the capability and resources necessary to success-
fully defend it, and this may require including the household de-
mographics as well as training, water availability, and equipment
to the point where it is actually the household that is being certi-
fied rather than the structure. One problem that can arise with this
task is that many of these factors are dynamic during an event
(e.g., water availability, personal injury, and equipment malfunc-
tion), which can affect a household’s chance of success. This can
make it very difficult to make evacuate-SIP decisions in advance
without knowledge of the scenario.

As an example, it is easy to imagine two houses of identical
ignition-resistant construction and fuel surroundings, one with an
able-bodied, highly trained head of household, and one with a
partially disabled head-of-household. Despite an identical ignition
context, given the notion that one household cannot exercise the
“people protect structures” part of the phrase, it follows that the
“house protects people” part of the phrase would be compro-
mised. This also holds for all cases where the head-of-household
is not home at the time of the fire (Proudley 2008), resources are
compromised (e.g., water unavailable because of a power failure),
or fire behavior exceeds anything anticipated. Given the variation
in household demographics, available resources, household con-
struction and fuel context, a more honest heuristic may be, “struc-
tures can protect people, and people can protect structures.”

SIP Policy Options

Moving toward an expanded SIP policy in the Untied States is a
challenging but necessary next step. The geographic variation in
building construction types, fire regimes, fuel patterns, demo-
graphics, and attitudes is immense. However, the potential ad-
vancement in policy in this area is becoming increasingly
necessary and actively considered (Saillant 2009). In general,
wildfire policy formulation is local and varies by jurisdiction, but
in some cases it may vary on a scale as fine as an individual
subdivision [Rancho Santa Fe Fire Protection District (RSFFPD)
2004]. Because there are many states with relatively low wildfire
risk, the most appropriate scales for setting model policies are
likely the community, local and state levels rather than the federal
level.

SIP as Plan B

A first step in increasing awareness regarding SIP as a viable
protective option is to highlight it as an essential back-up plan in
any wildfire community preparedness education program (SIP as
Plan B). There are a significant number of WUI residents that are
unaware of how valuable and effective SIP done properly can be
when evacuation is not an option. The 2008 Tea Fire in California
recently highlighted this when an estimated 800 students on the
Westmont College were instructed to SIP in the campus gymna-
sium (Taxin 2008). Along this line, residents need to be aware
that evacuation may not be possible in all scenarios, or the cir-
cumstances may be uncertain regarding the availability of clear
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exiting roads to the point that they may be advised to “stay put”
rather than evacuate. Just as WUI households are told to have an
evacuation plan, they should also be trained to assess their proxi-
mal refuge shelter (e.g., structures, safe zones, neighborhood
pools)—essentially a SIP plan. In many cases, the best refuge
may be a home if it has been well prepared and the right fire
conditions are met. Given that the best option in a given scenario
can vary by household, communities may need to consider a
“comprehensive wildfire protective plan” rather than an “evacua-
tion plan” which presupposes for all scenarios that evacuation is
the best option for everyone.

SIP as Plan A

A more challenging policy problem arises in the case where early
evacuation is an option, but residents wish to SIP and defend their
property (SIP as Plan A). This option requires an expert assess-
ment of a structure, home ignition zone, household demographics,
special needs, equipment, training, and a host of fire-related fac-
tors to arrive at an answer to the question of whether a household
has a reasonable chance of defending a home in a given scenario.
In prior events, tension has arisen between residents who wish to
defend their property and fire fighters who quickly assess that
they have not met many (or any) of the necessary conditions to
successfully defend a structure. This reveals the conflicting goals
of the fire fighter charged with protecting life while fighting the
fire and the homeowner who wishes to protect property at any
cost. However, our interviews with incident commanders in the
western United States indicate that a significant portion are ame-
nable to the idea of residents defending their home if conditions
regarding the structure, home ignition zone, equipment, and train-
ing are met to their satisfaction (Drews, F. A., Cova, T. J., Mus-
ters, A., and Siebeneck, L. K. “Decision making of wildland fire
incident commanders.”). This is particularly the case where a
household that is not in the immediately area threatened by the
fire wishes to defend it against a remote ember attack. A few
counties have recently highlighted defending a home as an option
in their educational materials for residents [Santa Barbara County
Fire Department (SBCFD) 2008; Ventura County Fire Depart-
ment (VCFD) 2008].

Regardless of the policy that is developed, it is important that
it not be based on limiting the available protective options or
funneling a community toward one option over another in ad-
vance. For example, the city of Rancho Santa Fe in San Diego
County developed an advanced plan to SIP [Rancho Santa Fe Fire
Protection District (RSFFPD) 2004]. This presupposes that SIP is
the best option in all cases, and a better plan would be to alert
residents that evacuation may be recommended but ensure that
the community is designed to facilitate SIP as well. In the 2007
Witch Fire, an evacuation was recommended for this community
and all homes survived regardless of whether a resident was there
to defend it or not (Weisberg and Pierce 2007). In some sense this
is the best case for a community—residents can stay or go—but
in either case the structures are very likely to survive.

SIP in Low-Egress Communities

The greatest need for moving SIP forward as a protective option
may lie in WUI communities where the minimum evacuation
time is very high due to constraints imposed by the exiting roads
(Cova 2005). This can be generalized to the following rule: the
more likely a community may not be able to evacuate in an urgent
scenario, the greater the need for SIP as a backup plan. Fig. 3
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Fig. 3. Hypothetical standard that relates the percent of people in a
community that can evacuate in 30 min with the minimum recom-
mended SIP capacity

shows one manner in which this relationship might be codified—
as the percent of people that can evacuate in 30-min declines (i.e.,
an urgent evacuation becomes more problematic), the minimum
required SIP capacity rises accordingly. Communities A and B
can each clear about 50% of their population in 30 min, but Com-
munity A is compliant in that it has excess SIP capacity where
Community B falls short of the recommended minimum access to
protective shelter. Although this approach advocates SIP as a
backup plan (Plan B), some of the best refuge shelter may be
well-prepared homes. In general, there is a need to move beyond
encouraging SIP preparedness in these communities toward SIP
standards and codes.

SIP and Voluntary Evacuations

In terms of other directions for forwarding SIP practice in the
Untied States, an analogy can be drawn between the Australian
recommendation to “leave early or prepare, stay and defend” and
a voluntary evacuation order in the United States. In both cases,
the decision of whether to stay or go rests with the household. For
this reason, more liberal use of voluntary evacuation orders would
move a jurisdiction toward the option of letting homeowners de-
cide what to do, an important element of the Australian approach
(McCaffrey and Rhodes 2009). The difference with the Australian
message is that it adds both a recommendation regarding the tim-
ing of an evacuation (early), as well as one regarding a homeown-
er’s role in actively preparing and defending a home. In the
United States, a voluntary evacuation order is often upgraded to a
mandatory order as a fire inches closer to a community, so the
more common use of a voluntary order is to gradually reduce the
number of evacuees in a community as a fire approaches should
the need arise to clear everyone later. If a jurisdiction wishes to
allow some residents to defend their property, the modification
might lie in the ordinance that governs the issuance of mandatory
and voluntary evacuations. For example, if the required condi-
tions (or criteria) under which a “mandatory” evacuation order
can be issued were narrowed, this would lead to more residents
receiving a voluntary evacuation order and therefore being al-
lowed to remain at their home and defend it. This direction comes
with new risks and therefore holds the potential to be more con-
troversial than SIP as a backup plan because it would allow some
residents to forego evacuating (early) in the hope of defending
their home (Wallace 2004).
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Evacuate and SIP Plans

Given that evacuation is not likely to work in all scenarios, as
well as for all residents (and neither is SIP), an obvious direction
to explore is combining the two approaches. A possible wildfire
scenario in a densely populated WUI community is one where
some, but not all, residents can evacuate early. This might occur
because a fire ignited too close to a community to allow enough
time for everyone to evacuate, or the response of some house-
holds is delayed to the point where evacuation is no longer an
option (e.g., prolonged warning or preparation time). In this case,
the most preferable option might be for some households to
evacuate, some to SIP, and some to split and adopt both options.
In the context of a plan that allows a mix of both evacuation and
SIP, the idea of “evacuation time” would need to be replaced with
“protection time.” This would allow communities where dire sce-
narios exist to develop a plan that allows for the entire community
to be protected in less time using both evacuation and SIP. As an
example, a community protection plan where two hours is avail-
able prior to the fire’s arrival might be a straightforward evacua-
tion of the entire community, but a 1-h protection plan might
involve some robust households choosing a form of in-place pro-
tection to reduce the traffic load while others evacuate early, lead-
ing to the case where everyone is either clear of the area or
harboring in some form of shelter within 1 h.

Research and Planning Needs

There are many needs in research and planning regarding wildfire

protective actions in general and SIP in particular. Foremost, rais-

ing the notion of SIP as an option in wildfires leads to the difficult
question of assessing the cases when it eclipses evacuation as the

better option, whether from the perspective of a household or a

community, as well as whether the better option is in-home SIP to

protect property or refuge SIP. This problem lies at the heart of a

broader research and planning agenda regarding protective ac-

tions in wildfires. The following list of research and planning

needs are designed to highlight areas that might lead to an im-

proved understanding of wildfire protective actions in general and

SIP in particular:

1. Advancing protective action theory with wildfires as a spe-
cial case. There is a need to develop theoretical and concep-
tual frameworks to reason about protective actions both in
terms of selecting the preferable option (or options) as well
as assessing the benefit and cost of each one. Lindell and
Perry (1992, 1994) developed the protective action decision
model as a conceptual framework for understanding protec-
tive actions, but it has not been widely tested. There is also
room to advance this theoretical framework in terms of tai-
loring it to the wildfire case. For example, a significant dif-
ference between chemical evacuate-SIP decisions and
wildfire evacuation-SIP decisions is that WUI residents have
the added opportunity to defend their property against the
threat where this issue does not arise in chemical releases.

2. New methods for determining the quality and accessibility of
wildfire shelter. The focus of the work of Cohens (2000) on
the home ignition zone and structural survivability was pri-
marily saving the structure rather than using it to protect life
in regards to SIP. However, the same factors that improve a
structure’s survivability also improve its viability as in-place
shelter (Community bushfire safety 2008). In addition to
home defensibility, there is a need to develop methods for

determining the quality, capacity and accessibility of refuge
shelter in a community, as well as the potential value of this
shelter based on a community’s circumstances. This varies
widely across WUI communities where some have a substan-
tial amount of high-quality SIP options, and some have al-
most none.

New methods for incorporating shelter in wildfire planning.
As noted, it is better to develop a comprehensive wildfire
protection plan for a community that includes all protective
options rather than channeling residents down one path in
advance of an event. The same can be said for developing
plans that work for all residents regardless of their home
ignition zone, structure, demographics, special needs, and
equipment and training. This is a planning topic as much as a
research topic because it is challenging to assess both how a
comprehensive (or mixed) protective plan would work in ad-
dition to its benefits and costs in different scenarios.

Case studies of where and when shelter was used success-
fully or not. Despite the limitations of observational studies
regarding the outcome of past fires, there is still significant
value in conducting empirical studies in regards to protective
actions in general and shelter use in particular. SIP is used
more common than is widely known in the U.S. when con-
sidered in all forms. This includes recommendations from
incident commanders to stay put, as well as cases where
residents chose to voluntarily defend their home or SIP by
other means.

Protective-action decision theory. What are the factors that
influence the decision to evacuate or seek shelter and how
are they combined? This question represents a significant
research challenge in and of itself. Certainly all aspects of the
fire including location, direction, and behavior to forecasted
winds, fuel patterns, lead time and topography all need to be
included. However, there is also a need to consider many
aspects of the human dimension including warning systems,
quality and accessibility of in-place shelter, preparedness
measures, exiting roads, fire-fighting resources, demograph-
ics, legal and regulatory context, among many others. Table 1
depicts an initial cut at articulating some of the factors that
enter into the decision of whether to evacuate or seek shelter
from an emergency manager’s perspective, but much more
needs to be done in this area.

Uncertainty and incompleteness. How does uncertainty vary
across the factors noted in the prior research area? While
some of these factors are nearly constant and known with
great certainty, others are dynamic and uncertain. This uncer-
tainty can also vary by decision maker in that one resident
may be able to clearly assess an approaching fire while oth-
ers with limited visibility may not. Similarly, while a resident
may have very detailed knowledge of a community’s exits, a
visitor may have little knowledge of their surroundings. Un-
fortunately there are a number of factors that fall in the cat-
egory of dynamic and uncertain to many decision makers,
especially from the point of view of residents. While incident
commanders may be able to send scouts on the ground and in
the air to gather information about an advancing wildfire,
residents are often in smoke-obscured areas with little infor-
mation about the dynamics of the fire (e.g., direction, inten-
sity, and spread rate) or surrounding traffic (e.g., pattern,
delay).

Community protective action adoption. There are many ques-
tions regarding the degree to which SIP can viably be
adopted in different jurisdictions as well as the receptiveness
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of a community to this option. What options are available to
which residents and in what percentages? There are likely to
be community members that are very receptive to in-home or
refuge SIP as a viable option, while others will prefer evacu-
ation whenever possible. Others will not be able to evacuate
without assistance, yet some will be amenable to having all
options available. Understanding which options are available
to which households, communities and jurisdictions is a sig-
nificant geographic challenge at multiple scales.

8.  Timing wildfire protective actions. There are many issues that
arise as to which protective action should be issued and
when. In many cases the “when” question is as important as
the action being taken. Prior research supports the idea that a
late evacuation is dangerous (Krusel and Petris 1992; Hand-
mer and Tibbits 2005), but there is little research on what
constitutes early and late in different scenarios or across
households. The binary early-late division seems simple
enough in the case when there is substantial time (early) or
almost none (late), but a significant gray area exists in the
middle where it is easy to make errors in timing. Research on
modeling wildfire protective-action trigger points (Cova et
al. 2005; Dennison et al. 2007) as well as empirical studies
on the timing of protective actions in past wildfires (Kim et
al. 2006) may be able to shed light on developing strategies
for educating incident commanders and residents on when it
is too late to evacuate or seek proximal refuge shelter.

9. “Compliance” with stay or go recommendations. One chal-
lenge with recommending more than one protective option to
residents is that it can be difficult to assess “compliance”
with the recommendation. In a traditional evacuation context,
compliance is defined as the percentage of people that adopt
a recommended protective action. For example, Dombroski
et al. (2006) provide a method for comparing compliance
with either an evacuation or SIP recommendation in the con-
text of a radiological emergency. However, a recommenda-
tion to “evacuate or SIP” would lead to 100% compliance in
all cases because these two categories exhaust the universe of
protective options. If the recommendation is to, “evacuate
early or SIP,” then evacuating too late could be viewed as
one form of noncompliance. In the Australian case where
residents are told to “leave early or prepare, stay and de-
fend,” noncompliance could be defined as either a late evacu-
ation or failing to properly prepare and defend a home.
Under the assumption that some means for precertifying
WUI residents to defend their homes exists, then noncompli-
ance might be defined as defending a home without proper
training and certification. In any case, to bring wildfire pro-
tective recommendations in line with the wealth of research
on compliance for other hazards, a suitable definition of
compliance for recommendations that allow more than one
option will need to be developed.

10. Fire behavior in WUI communities. While significant
progress has been made toward understanding structure ig-
nitability in WUI communities (Cohen 2000), more research
is needed on examining fire behavior within communities, as
well as the effectiveness of fuel treatments and fire suppres-
sion efforts. This would depend on fuel characteristics in and
around a community, construction type, housing density, and
local fire fighting resources to yield the expected fire behav-
ior in and around the structures in the community. This same
line of research could explore the viability and capacity of
safe areas (e.g., size and shape), as well as the design and
landscaping of communities to provide areas of SIP refuge.
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While research and planning in this area is advancing (Spyra-
tos et al. 2007; Syphard et al. 2007), there is more opportu-
nity to advance the science of fire behavior in and around
communities and its relation to protective actions in
wildfires.

Conclusions

Ongoing residential development in the WUI is precipitating the
need for new approaches to public safety in wildfires. Evacuation
is the most common form of protective action in a wildfire, but
WUI communities and households face a growing number of sce-
narios where evacuation may be too risky or not feasible. The best
strategy is to build communities, raise awareness, and develop
emergency plans that offer all options for protection, as plans that
channel residents to either evacuation or SIP in advance reduce
the latitude of incident commanders and residents. Given that
WUI communities vary in many regards from structure ignitabil-
ity to demographics and special needs, a possible direction to
explore is comprehensive (or mixed) protective plans where some
households (or household members) evacuate early while others
adopt in-place protection in either a home or by means of proxi-
mal refuge shelter. Although in-home SIP is being actively pur-
sued in Australia as well some initial counties in California
(Saillant 2009), there are many households and communities in
the WUI where this option is not feasible or desired, and a greater
deal of attention should be placed on refuge SIP in all its forms in
cases where evacuating or defending a home are too risky.

There is a significant division between SIP as a backup plan in
cases where evacuation is not possible and in-home SIP as a
strategy for improving structure (home) survivability. In the
former case, there is less potential for controversy, as it is becom-
ing increasingly clear that many WUI communities and house-
holds cannot evacuate across the continuum of scenarios they
might face. However, in the case where early evacuation is an
option but households choose in-home SIP to protect their prop-
erty, an implicit tradeoff is introduced between protective life and
protective property. Pursuing this second option of allowing resi-
dents to forego early evacuation to protect property will require
research into issues surrounding structure defensibility, timing
protective actions, health issues, training residents to fight fires,
special populations, among many other areas. There are a signifi-
cant number of unknowns in moving in this direction that may
take quite awhile to resolve. However, there are many opportuni-
ties for improving protective action decision-making and options
in WUI communities in the United States, and the need for this is
clearly growing.
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