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a b s t r a c t

Wildfires will continue to reach people and property regardless of management effort in the landscape.
House-based strategies are therefore required to complement the landscape strategies in order to reduce
the extent of house loss. Here we use a Bayesian Network approach to quantify the relative influence of
preventative and suppressive management strategies on the probability of house loss in Australia.
Community education had a limited effect on the extent to which residents prepared their property
hence a limited effect on the reduction in risk of house loss, however hypothetically improving property
preparedness did reduce the risk of house loss. Increasing expenditure on suppression resources resulted
in a greater reduction in the risk of loss than preparedness. This increase had an interaction effect with
increasing the distance between vegetation and the houses. The extent to which any one action can be
implemented is limited by social, environmental and economic factors.

© 2015 Published by Elsevier Ltd.

1. Introduction

Wildfires can cause considerable damage to people and prop-
erty with the effects on communities and individuals lasting for
many years after the event. The Black Saturday fires in Victoria,
Australia, resulted in the damage or destruction of over 2000
houses and the loss of 173 lives (Gibbons et al., 2012; Leonard et al.,
2009b; Price and Bradstock, 2012). Similarly, the 2007 wildfires in
California resulted in the evacuation of 300 000 people and the loss
of 2223 houses (McCaffrey and Rhodes, 2009). In the following
years, wildfires have considerable economic impacts on commu-
nities, local business and production (e.g. agriculture and forestry)
(Ganewatta, 2008). Societal impacts continue for decades as many
residents suffer post-traumatic stress as a result of the wildfire
(Langley and Jones, 2005; McFarlane et al., 1997; Papadatou et al.,
2012). Minimising the damage of wildfires to people and prop-
erty will therefore have a range of economic and social benefits.

Fire management agencies have large budgets devoted to
landscape fire management in an attempt to reduce the risk of fires
reaching property (Berry et al., 2006; Calkin et al., 2005). These are

primarily fuel treatment (e.g. thinning, clearing, prescribed
burning) and fire suppression (i.e. the coordinated use of fire-
fighting resources such as trucks, helicopters and aircraft, in an
attempt to contain or extinguish the fire). Optimised placement of
fuel treatments and resources can reduce the risk to the interface,
i.e. those houses which form the boundary between native vege-
tation and urban areas (Bradstock et al., 2012; Finney et al., 2007;
Penman et al., 2014; Plucinski, 2012; Wilson and Wiitala, 2005).
However, these actions are not expected to contain all wildfires,
particularly under more severe fire weather conditions (Cary et al.,
2009; LaCroix et al., 2006; Penman et al., 2011a; Price and
Bradstock, 2010). Given that wildfires under severe fire weather
conditions are generally responsible for the majority of area burned
and greatest loss of houses (Blanchi et al., 2010; Bradstock et al.,
2009; Mees and Strauss, 1992; Podur and Martell, 2007), wildfires
will continue to reach houses regardless of the extent of manage-
ment intervention in the landscape (Bradstock et al., 2012; Cary
et al., 2009; Penman et al., 2014; Syphard et al., 2011). The fre-
quency with which fire impacts upon the interface is predicted to
increase due to the expansion of populations into native vegetation
and the severity of fire weather increases (Clarke et al., 2013;
Penman et al., 2013a; Syphard et al., 2007). Therefore house-
based strategies are required to complement the landscape stra-
tegies in order to minimise house loss.
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Management strategies that may reduce the risk of individual
property loss can be considered to be preventative or defensive,
because they are predicated on the assumption that fires will reach
the vicinity of houses. Considered decisions about placement of
property relative to flammable vegetation and building construc-
tion (Blanchi and Leonard, 2008; Cohen, 2000; Radeloff et al., 2005;
Ramsay et al., 1987) will affect the level of exposure to fire, hence
the probability of loss. In the short term, the primary preventative
option is educating land owners to prepare their property for
wildfire by reducing or removing fuels within their property
(Blanchi and Leonard, 2008; Gibbons et al., 2012; Gill, 2005;McGee,
2011) to reduce both the risk of ignitionwithin the property and the
severity of subsequent fire(s). Other defensive actions include fire
suppression in and around houses, although the level of suppres-
sion can vary fromwork carried out by individual residents through

to volunteer or professional fire agency resources, e.g. fire trucks,
helicopters etc.

All these strategies are considered to reduce the risk of house
loss however there has been no quantification of the individual or
interactive effects. Fire management agencies require this infor-
mation to determine how to invest limited budgets in order to
reduce the risk of house loss. There are limited data available to
address the issue, primarily because houses are lost during emer-
gency situations where the focus is on protecting life and property,
rather than data collection. Generating such a data set after an
event relies on methods such as detailed structured interviews of a
large number of individuals in an attempt to reconstruct the range
of actions and responses. Furthermore, generation of suitable data
that covers sufficient events for a quantitative analysis has gener-
ally been considered too difficult and expensive (Gill et al., 2013).

Fig. 1. The study area and locations of houses burnt by wildfire between 2000 and 2012, i.e. houses damaged or lost during wildfires.
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