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% Abstract 

Australian bushfire agencies have a position that people in the path of a fire should either prepare, stay and defend their properties, or 
leave the area well before the fire Front arrives. The position is based largely on observations that evacuating at the last minute is often 
fatal and that, generally, a key factor in house survival during a wildfire is the presence of people in the building. In practice, full 
implementation of the position has been difficult for. a range of reasons. 

As part of the Bushfire Cooperative Research Centre (CRC) research effort <www.bushfirecrc.com>, our project is examining the 
evidence base for this position and aims to suggest ways of improving implementation. 

We have found that the available evidence, which goes back some 60 yr, strongly supports the Australian position. The position is 
supported on the grounds of both improved safety and reduced property loss. The evidence also shows that the most dangerous option— 
and the cause of most fatalities—is last minute evacuation. 
© 2005 Published by Elsevier Ltd. 
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1. Introduction 

When bushfire1 (wildfire) threatens an area, those at risk 
have three general .options: they can evacuate well in 
advance of the fire front; they can prepare themselves and 
their property and stay; or they can wait until the fire front 
arrives and leave at the last moment. It may seem obvious 
that leaving well in advance is the safest and only sensible 
option. Leaving at the last moment when the threat is clear, 
often involves driving or walking through flames, ember 
storms and intense heat and smoke, with the accompanying 
disorientation and poor visibility—and would appear to be 

*This paper is based on a report prepared by Nina Roberts, Jessica 
McLean and John Handmer prepared for the Bushfire Cooperative 
Research Centre's Project C6 entitled: "Prepare and Stay or Leave 
Early—A Review of the Policy's Development". 

'Corresponding author 
E-mail address: john.handmer@nnit.edu.au (J. Handmer). 
URL- http://www.bushfirecrc.com. 

1 We use the term "bushfire" in the Australian sense to cover all types of 
wildfires. 

the most dangerous option. Warming to stay when a fire is 
imminent may seem extremely foolhardy. To advocate this 
option we would have to believe that ordinary houses could 
survive bushfires, and in so doing would provide safe 
havens to those who stay. 

So why not simply evacuate everyone if it is the safest 
option? The mandatory evacuations seen in the face of 
threatening bushfires in many jurisdictions are based on 
this logic (although often ideas about legal liability are also 
important considerations—see Monson, 2004). Unfortu
nately, for a wide variety of reasons, including features of 
fire behaviour under extreme fire weather conditions, and 
the attitudes and behaviour of those at risk, and fire and 
emergency service agencies, evacuation often takes place at 
the last minute as the fire front arrives—forcing people out 
into the most intense part of the fire. In addition, some 
people refuse to go, others are simply missed by the 
evacuation order, while others will attempt to go back into 
the fire-affected area to save their pets, children and 
properties. We know this because almost all the published 
material on evacuation concerns how to get people to leave 
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and what makes them more or less inclined to do so (e.g. 
see: Handmer and Ord, 1986; Drabek, 1999, Fischer et al., 
1995). No matter how desirable evacuation in advance may 
be, much of it will almost always occur, at the last 
moment—and in a bushfire that may be fatal. In making 
this assertion we recognise that there will be many 
differences between the households and communities at 
risk. 

1.1. Houses protect people and people protect homes 

In parts of Australia there has been an emphasis on 
avoiding last minute evacuations, now formalised in a 
position on community safety and evacuation during 
bushfires summed up by the catch-phrase, "houses protect 
people and people protect houses" (Australian Fire 
Authorities Council, 2001). The basic message of the 
Australasian Fire Authorities Council (AFAC) position is 
that, where adequate fire protection measures have been 
implemented, able-bodied people should be encouraged to 
stay with their homes (Gledhill, 2003). This position moves 
away from the evacuation doctrine that has prevailed 
among emergency services in recent decades, towards 
greater community self-reliance. It is often referred to as 
the 'stay or go' policy, and.it is How widely endorsed, at 
least on papier, by most Australian fire authorities and 
other emergency services. Implementation varies by agency 
and jurisdiction. AFAC represents state and territory fire 
agencies. Arrangements vary considerably, but in most 
jurisdictions the metropolitan area is serviced by salaried 
firefighters, and rural areas are primarily covered by 
volunteers. Land management agencies have their own in 
house fire fighting capacity. Most agencies also have access 
to aerial fire suppression. 

In the "stay or go" approach, "staying" means prepar
ing, staying and actively defending the property as the fire 
front passes, and from ember attack before and after the 
front. "Going" means making a decision not to defend the 
property and leaving well before the fire front arrives. In 
the Australian state of Victoria, the policy has been that 
residents who are leaving should do so by 10 AM. on days 
of "total fire ban" (days of extreme fire risk). This policy 
has now been changed (see below under "2002-2003 fire 
season"). Residents should not leave at the last minute as 
this is considered the most dangerous option. This 
and other aspects of the approach raise implementation 
issues which are not considered here, but which are the 
subject of a major project being undertaken by the 
authors with others. This paper documents the evidence 
for the "stay or go" approach, and its long, history in 
Australia, drawing on Australian sources and experience. 
The focus is on communities at the 'interface' between the 
bush and suburbia—a problem largely ignored by the 
research literature on cities which concentrates on social 
issues, in particular those at the core rather than edge of 
settlements. 

1.2. Note on housing 

Assessment of the mechanisms of house destruction by 
bushfire and the likelihood of survival needs to be done in 
the context of the typical Australian rural and interface 
house. These may be quite different from those typical of 
many interface areas in North America where roofs of 
unpainted wooden shingles are common. Houses in rural 
Australia have generally been timber with corrugated iron 
or clay tile roofing. Most modern housing is brick veneer 
with tile or metal roofing. Wood is rarely used as a roofing 
material, and unpainted timber cladding is now rare. It was 
more common in rural areas historically, but was generally 
hardwood, as there are very few native species of the more 
flammable softwood. Verandas are normal with hardwood 
decking. Household gardens vary enormously but, in 
interface areas, eucalyptus trees are ever present and,-. 
Australian bushfires are characterised by ember showe|^J 
preceding the arrival of the fire front, and often contiriui^J 
long after it has passed. The mechanisms of house 
destruction from bushfires is the subject of a major project 
by Justin Leonard of the Australian Government research 
organisation, CSIRO (2003, www.bushfirecrc.com). 

2. Bushfire evacuation research: pre-Ash Wednesday, 
February 1983 

Australia has had many bushfires resulting in large-scale 
destruction of homes and loss of fife. However, until 
recently, there were few formal investigations into the exact 
circumstances under which people died in bushfires, or the 
related issue of how houses are lost (Table 1). 

It is not possible to attribute the idea of staying with the 
house to survive a bushfire to a single study or person. It 
was clearly advocated in some circles prior to the 1983 Ash 
Wednesday Fires, which provided evidence for its more^ y-
widespread acceptance, and was important in the deveiqj^t/ 
ment of the current AFAC "stay or go" position. In r u l ^ ^ ~~ 
areas 'staying' has always been a likely choice of survival 
strategy, and in the more remote locations it may be the 
only strategy available. 

Examples of the successful use of buildings as life-saving 
shelters can be found among the stories of devastation -
recorded from the Victorian 1939 fires, dubbed 'Black 
Friday' (www.abc.net.au/blackfriday). In these massive 
fires, human settlements that were threatened were mostly 
those associated with timber-mills, located in the midst of 
mountain ash forest. In total, 71 lives were lost, more than 
650 homes and shops, 69 timber mills and in excess of 
1.5 Mha burnt (COAG, 2005). The survival of some 
individuals, whole families or even groups of families, in 
some of the timber mill areas that were razed by fire was, at 
the time, considered 'miraculous'. However, the stories of 
survival almost all tell of people sheltering in structures, 
and being vigilant in extinguishing embers that threaten the 
structure. Brennan (1979) tells of a party of eight men, six 
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Table 1 
Chronology of pre-'stay or go' studies of bushfire events that contributed evidence about how property and/or life is lost or saved 

Fire.event investigated Author and,date Findings pertaining to 

House protection Loss of life 

Victoria (1939) Stretton (1939) 

Brennan (1979) (narrative of 
experiences during 1939 
bushfires) 

% 

Beaumaris (1944) (VIC) Barrow <1945) 

Tasmania (1967) McArthur and Cheney 
(1967)/McArthur (1968) 

Chambers and Brettingham-
Moore(1967) 

Cole (1983) 

• 

Ash Wednesday, 1983 
Statewide (VIC)' Miller et al. (1984) 

.'Houses of brick were seen and heard to 
leap into a roar offlame -before the fires had 
reached them.' (emphasis mine Stretton, 
1939, p. 5). (this statement not supported 
by quotes) 
'Great pieces of burning bark were carried 
by the wind to set in raging flame regions 
not yet reached by the fires.' (Stretton, 
1939, p. .5). 
Story of saving a hut in a timber mill town 
by families sheltering in itStory of a man 
who saved his hut by throwing water onto 
flames entering it. 

Houses are almost always ignited by 
embers. Most, including timber houses, can 
be saved if measures are taken against 
ember attack. 
Houses generally ignited by wind-driven 
embers lodging in the eaves or beneath the 
house; The majority of houses that burnt 
down were unattended at the time they 
caught alight. 
Found no reason to support 'exploding 
houses' belief. Rather, ember attack is the 
most likely cause of houses burning down. 
'We think that in the case of a house 
'exploding' one of two things is probable: 
either fire got under .the roof or the heat 
inside the building caused the windows to 
smash' (Chambers and Bretungham-
Moore, 1967, p. 17). 
Examined data from surveys of the effects 
of the Hobart fire of 1967 and the Blue 
Mountains fire of 1968. Several factors 
contribute to the ignition of buildings 
including pitched roofs, timber-clad walk, 
open eaves and those with fuel drums, 
woodheaps or natural bush within 16 m of 
buildings. Houses can be saved by sealing 
against the entry of sparks and removing 
secondary sources of fire. 

'General indications are that people who 
understand what to do and have made 
adequate preparations, and, most 
importantly, have an adequate water 
supply stand a good chance of surviving . 
and saving their homes.' (Miller et al., 
1984, p. 81).Recommends that there should 
be 'clarification of individuals' rights to 
stay and defend their home and properties, 
if they so wish.' (Miller et al., 1984, p. 163). 

Not specifically addressed. 

Several anecdotes of people dying either 
while trying to evacuate or while outside 
for other reasons, whilst apparent 
'miracles' of survival involve people 
sheltering in buildings. The author tells 
such stories without drawing attention to 
their implications. 

Study only looked at house survival. 

In the case of half the people who died 
fleeing their house, the house did not burn 
down, and probably would have saved 
their life. 

As for McArthur and Cheney (1967) (see 
above) 

Not examined in detail but people can be 
protected by 'taking shelter in the house 
until the fire passes.' (Cole 1983, p. 9). 

Staying is a reasonable fire survival 
strategy based on the evidence from Ash 
Wednesday. People who choose to stay and 
defend their homes should be allowed to do 
so and authorities should encourage 
awareness and preparedness measures that 
assist people to defend their own lives and 
homes. Full evacuation from the area 
threatened by bushfire is not a desirable 
option, however sheltering in local 
communal shelters (e.g. public buildings) 
may be appropriate, and very early 
evacuation would be the desirable option if 
it were possible. 

C 
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Table 1 (continued) 

Fire event investigated Author and date Findings pertaining to 

House protection Loss of life 

Statewide (SA) S. A. Bushfires Enquiry 
Review Team (1983) 

Mt Macedon Wilson and Ferguson (1984) 

Upper Beaconsfield Lazarus and Elley, 1984 

OtwaysfVIC) Ramsay et al. (1986) 

Statewide (VIC) Krusel and Petris (1992)" 

The chances of saving homes are increased 
if occupants can extinguish spot fires when 
the fire front has passed. Removal of 
ground fuel before the onset of summer is 
critical to survival prospects. 

Attended houses survived far more often 
than unattended houses. If persons in 

• attendance were able-bodied, house . 
survival was 90%. 

Outlined details of construction (e.g. non
flammable walls, concrete slab) that make 
a house defendable—based on anecdotal 
evidence. 

Causes of ignition were established based 
on extensive survey of houses. Ember 
attack was the major ignition source. Wall 
material and other construction features 
were important determinants of house 
survival. Attendance increased house 
survival chances. 
Not addressed. 

Houses constructed or retro-fitted to 
minimise bushfire damage can be regarded 
as a refuge. Currently legislation provides 
that an authorised officer may evacuate 
residents, but this should be reviewed to 
permit able-bodied persons to remain in 
their houses. 
Critical time to shelter from fire front 
thought to be no longer than 15-20 min 
(estimate). No young people (i.e. <55) died 
in their houses. Authors suggest being able-
bodied and psychologically prepared 
would have prevented most or all deaths 
among those who stayed.' 
Well-prepared and informed people willii 
to stay and fight were better off, pro1 

they had enough water. Recommenda 
stay as long, as the house is defendable 
(suitable construction, etc:); water is 
available and there are means of 
communication (updates, warnings). 
Not specifically addressed. 

Fatalities were due to people implementing 
ineffective survival strategies (e.g. last 
minute evacuation), insufficient warning or 
inability to implement an effective survival 
strategy without support. 

"Note that the study of Krusel and Petris (1992), although based on coronial evidence from the Ash Wednesday Fires, was conducted several years after 
these fires, at a time when the CFA had already started to move toward greater community self-reliance, and an acceptance of the stay or go position. 

women and eight children who survived at the Erica 
Hardwood Company: 

Realizing that flight was impossible, they filled every 
available vessel with water and packed the women and 
children into a three-roomed hut which had a vegetable 
garden around it 
They covered their eyes with wet rag, for' the room was 
full of ash and sparks. One little, girl...spent the whole 
siege gaily putting out these intruders. Every so often the 
men, using iron shields, made sorties outside to beat out 
the flames which were attacking the house (Brehnan, 
1979, p..87). . 

The men retreated to the hut when the heat became too 
much to bare outside, and rushed out to put out spot fires 
around the dwelling after the front passed. After the fire 
had passed, the hut they were in was the only building left 
standing! 

Despite house and occupant survival not being specifi
cally examined by the subsequent Royal Commission, the 

icwF 
construction of dugouts to be used as fire refuges at 
sites was among the recommendations of this offi< 
inquiry (Stretton, 1939). The relevant lessons from these 
and other fire events appear to have become assimilated 
into the bushfire awareness of rural households exposed to 
the threat of fires each summer. 

The earliest published study of bushfires and houses, 
appears to be by Barrow in 1945, and was concerned with 
house survival rather than personal safety. However, by 
showing that houses, including timber structures, were 
defendable if a few basic preparations were made, Barrow 
provided a basis from which others might argue that the 
home was potentially a safe place to shelter. Barrow made 
the important observation that houses are nearly always 
ignited from inside (e.g. under floorboards or in roof 
cavities) as a result of embers entering or becoming lodged 
around the house. Houses did not simply 'explode' in the 
face of radiant heat from the fire. 

Despite their potential ramifications, Barrow's findings 
attracted little attention for decades. However, the essential 
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ideas are found in a 1961 handbook by Australian fire 
scientist Harry Luke (1961). This gives practical advice 
about preparing the home for the fire season, and how to 
behave in a bushfire. In a chapter entitled "Bushfire 
Prevention Hints for Country Men and Women," he states 
"if all possible preliminary precautions have been taken 
before the fire...the house and its environs should be the 
safest place of refuge." And he adds 

Until a house actually catches fire from flying fire
brands (and with the precautions that have been 
mentioned we can hope this will not happen) the safest 
place for children and invalids should be in the house. 

The only evacuation this author mentions is possible 
evacuation to a burnt-out field as a last resort. 

The first post-war iconic Australian urban interface fire 
occurred in Hobart, Tasmania, on 7 February 1967. It 

. resulted in 62 deaths and the loss of 1300 homes, and led to 
investigations of house and personal survival. The findings 
by Alan McArthur and Phil Cheney of CSIRO's Forest 
Research Institute, published in their preliminary report 
(McArthur and Cheney, 1967), were reproduced in the 
report of the official government inquiry, including the 
followiBg regarding loss of life: 

Most of the people who died in their homes or within a 
short distance thereof were either very old and infirm or 
suffered from some physical disability. In the case of 
about half of the peopie who died whilst escaping from 
their homes such home did not catch fire. In a few cases 
it may be said that if they had stayed inside they would 
have had a reasonable chance of survival (Chambers 
and Brettingham-Moore, 1967). 

Further analysis of surveys of people affected by the, 
Hobart fires was undertaken by Cole (1983) who combined 
the material with survey data from the 1968 fires in the 
Blue Mountains outside the city of Sydney. Cole (1983) 
found that, from the available sample, limited conclusions 
could be made relating to the construction of the house, 
and to the topography and vegetation around it. Houses 
that ignited tended to have external fuel sources such as 
fuel drums or trees nearby, as well as timber wall cladding. 
Also, open eaves were a contributing factor to house 
ignition. Although Cole (1983) did not analyse the reasons 
for people perishing during the bushfires, he notes that as 
fire approaches a property, taking shelter in the house until 
the fire passes is a good survival measure. 

Summarising thinking on bushfires towards the end of 
the 1970s, Luke and McArthur (1978) reiterate the findings 
of McArthur and Cheney (1967) and Chambers and 
Brettingham-Moore (1967) on safety and survival. The 
essential finding was that remaining in one's house is 
preferable to trying to escape at the last minute. They also 
recount a case history from the Longwood fire of January 
1965 in northeastern Victoria, in which a party of seven 
women and children were advised to evacuate as the fire 
front was approaching. They perished in the fire after 

crashing their vehicle in the attempt to evacuate. Although 
their house did eventually burn down, Luke and McArthur 
(1978) assert that it could have been saved if able-bodied 
persons had been present and, therefore, could also have 
saved their lives. Luke and McArthur conclude ambigu
ously: "Though staying in a house is usually preferable, 
orderly evacuation has saved many lives. Equally it has 
resulted in the loss of many houses." 

3. Ash Wednesday 1983—the perils of late evacuation 

The Ash Wednesday Fires of February 1983 destroyed 
about 2300 houses and shops and resulted in 83 deaths in 
the.states of Victoria and.South Australia. Following the 
fires, there were several studies that contributed important 
evidence on the relative safety of evacuation and staying at 
home (Miller et al., 1984; Wilson and Ferguson, 1984; 
Lazarus and Elley, 1984). The clearest lesson from these 
fires was that late evacuation is dangerous. Twice as many 
deaths occurred in vehicles or out in the open, than inside 
houses (Wilson and.Ferguson, 1984). 

The Victorian Government established a "Bushfire 
Review Committee" following the Ash Wednesday Fires. 
The committee's report identified a number of problems 
relating to evacuation and community safety, such as 
timely and accurate warnings, transport problems, evacua
tion routes and the need for clear .definition of responsi
bilities (Miller et al., 1984, p. 27). The serious nature of the 
problems arising from late evacuation led the authors to 
recommend that evacuation be seen as a measure of last 
resort in bushfires, unless carried out early (which they 
state as the likely first preference). They also advised that 
attention should be focussed on "awareness and prepared
ness measures which assist persons to defend their own 
lives, homes and properties (farms)" (Miller et al., 1984, p. 
137). 

The Ash Wednesday Bushfire Review Committee also 
found that sheltering in either a communal building or a 
house was a viable option that had saved lives in some 
cases. They qualified this by saying that people who 
survived in their homes generally knew what to do, had 
made preparations and, most importantly, had an ade
quate water supply. The committee acknowledges that in 
the events of Ash Wednesday some people were apparently 
ordered to evacuate when they might 'reasonably' have 
been left to defend their homes. The concluding advice on 
this point is that: "In principle, people who choose to stay 
and defend their home or property should be allowed to do 
so" (Miller et al., 1984, p. 137). 

In addition to the official enquiry of the Bushfire Review 
Committee, research by Wilson and Ferguson (1984) and 
Lazarus and Elley (1984) lent their weight to the argument 
against evacuating communities in the face of approaching 
bushfire. Both research groups worked in communities just 
beyond the urban fringe. 

Wilson and Ferguson (1984), who surveyed houses in 
Mt. Macedon, Victoria—ah area particularly badly 
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affected by the fire—argued the case strongly. They state 
that their findings "suggest that able-bodied residents who 
are threatened by bushfire should remain.in their houses." 
The evidence they present to support this is primarily 
figures on house survival in situations of occupancy versus 
non-occupancy. Their study approach was to survey 
almost all the houses in the area (450 out of 455), and 
record information about the pre-fire environment and the 
timing of events during the fire, including if and when 
people evacuated. They found that the survival rate bf 
houses was more than doubled when the house was 
occupied, and that if the persons present were able-bodied 
the survival rate was 90%. They also discussed the 
likelihood of occupants being abfe to survive the fire front 
by sheltering in the house for up to 20min, even if the 
house later burnt down. This discussion is based on 
previous studies of fire behaviour and not on any new 
evidence or scenarios they present from Mt. Macedon. 
They do acknowledge that in some situations, such as 
exceptionally strong winds and abundance of fuel (e.g. 
houses next to gullies of dense mountain ash (Eucalytus 
regnans)) houses may not be defensible, and in these 
situations it "might sometimes be wise to evacuate 
temporarily to safer places nearby." 

Another study into bushfire safety undertaken in 
Victoria following Ash Wednesday was by Lazarus and 
Elley (1984). Like Wilson and Ferguson (1984), they 
conclude that staying was a safer course of action than 
evacuating late; however; their evidence was less quantita
tive. They also emphasise that staying is only a safer option 
than leaving if the house meets certain criteria for bushfire 
resistance (e.g. constructed of non-flammable materials, 
single storey, not too'ihany windows, etc.), and if there is a 
good water supply and good communication channels for 
receiving Warnings. Their criteria for a 'safe' house are very 
conservative relative to other accounts, including those of 
Barrow (1945) and Wilson and Ferguson (1984) who 
clearly state that timber houses are defendable. 

An extensive survey of houses in the Otway region of 
Victoria after Ash Wednesday (Ramsay et al., 1986) 
debunked stories of "exploding houses", finding lodged 
embers to be the major ignition source (in accordance with 
the findings of Barrow, 1945, McArthur, 1968, Wilson and 
Ferguson, 1984, and others). Initial ignition by embers will 
by definition start very small fires which can be extin
guished by vigilant people—as opposed to general combus
tion of exterior cladding or spontaneous explosions 
triggered by radiant heat. Ramsay et al. specifically state 
that they found no evidence for the latter. 

People play an important role in house survival by 
extinguishing both these small ember fires inside structures 
and burning materials around the house. Studies of events 
post-Ash Wednesday, such as the 1994 Sydney fires, have 
continued to contribute evidence in support of these earlier 
studies (Ramsay and McArthur, 1995). They suggest that 
external materials are generally not a critical factor, 
whereas entrance into the structure by embers is. This 

assumes that the material is not especially flammable such 
as the well-seasoned cedar shingles used as roofing material 
in parts of North America. 

3.1. Retrospective analysis 

Almost a decade after the Ash Wednesday fires, Krusel 
and Petris (1992), working for the Country Fire Authority 
(CFA), Victoria, conducted a retrospective study of non-
firefighter deaths that occurred in the Victorian fires. Their 
investigation used coroners' reports to determine the 
circumstances surrounding each death. Many of the case 
studies they present illustrate the dangers associated with 
late evacuation and poor understanding of fire behaviour. 
They identified three categories of victims: 

• victims who recognised the real threat to their safetr"\ 
with enough time to save their lives, but chose M^/ 
ineffective survival strategy; ^ ^ 

• victims who did not recognise the real threat to their 
safety in time to implement an effective survival 
strategy, and 

• victims who were physically incapable of implementing 
an effective survival strategies. 

The people who died due to last minute evacuation 
generally fell into the first category. They had insufficient 
knowledge of bushfire behaviour and personal safety to 
know that sheltering in their house would be more likely to 
save them than rushing out just before the fire front. There 
have also been other papers reflecting on community safety 
post-Ash Wednesday, e.g. those by Packham (1995) and 
Murray (1999). 

3.2. Message for the public at risk 

The message that staying in a well-prepared house is/ \ 
reasonably safe option and will increase the chance^w\ 
house survival gained wider and more visible support afu^. 
Ash Wednesday. A number of unofficial publications 
promoted the approach* For example, Joan Webster in 
"The Complete Australian Bushfire Book?' (Webster, 1986), 
and a number of other publications by the same author, 
argue that staying is not only safer for both house and 
occupants, but is also a pragmatic and, quite possibly, less-
traumatic option than evacuation—especially, last minute 
evacuation. A recent guide by journalist and fire-fighter 
John Schauble, takes a similar line (Schauble, 2004). 

4. The 1997 Dandenohg Ranges fire—the need to be 
proactive 

The Dandenong Ranges fires of 1997 appears to draw 
into question the 'safe to stay'" doctrine. These fires resulted 
in the loss of three lives, all having died while sheltering in a 
house. The comments of family members and neighbours, 
documented in the coroner's report, show a belief that the 
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deaths could have been avoided had the three chosen to 
evacuate when the fire approached their house. Some of 
these witness statements suggest that the CFA's 'safe to 
stay' message contributed to the deaths—an argument 
apparently strengthened by the fact than none of the 
neighbours perished in the fire, despite some very late 
evacuations. 

Two of the victims died from fire exposure andthe third 
died from carbon monoxide poisoning and fire exposure 
(VIC Coroner, 1997). Their bodies were found in the 
garage underneath the house, where they had apparently 
sheltered, mistakenly believing it was relatively safe from 
fire. The inquest found that the fire that destroyed the 
house probably came from early ember attack and 
developed to engulf the house after the fire front had 
passed. The evidence suggests the victims were not carrying 
out the 'prepare, stay and defend' strategy advocated by 
fire authorities, but rather adopting a more passive 
sheltering strategy. 

This case highlights the importance of residents under
standing What to do if they choose to stay. It also 
emphasises that staying is not. simply passively "sheltering 
in place"—it involves active defence. 

5. The 2002-2003 fire season 

Recent inquiries into bushfire events by the Australian 
Capital Territory (ACT)—Canberra, Victorian and Aus
tralian federal governments generally confirm the value of 
the AFAC 'stay or go' position. However, the reports also 
find that more heeds to be done to ensure that communities 
actually implement the policy into practice. The ACT 
government's inquiry into the January 2003 bushfires 
found that 'people who are well-prepared and take shelter 
in their homes have an excellent chance of survival. Homes 
will also be saved if people remain to extinguish sriiall fires 
that start in and around them' (McLeod, 2003, p. 189). 

The Auditor General of Victoria's report of 'fire 
prevention and preparedness' found that: 

'residents who stay and actively defend their property 
also have a much better chance of survival than 
residents who leave at the last minute. Even in a vehicle, 
late evacuation is fraught with danger, exposing 
residents to extreme risk from radiant heat, a road 
crash in thick smoke, or hazards such as falling trees and 
powerlines.' (Auditor General Victoria, 2002, p. 78.) 

The report states that the 

'CFA's [Country Fire Authority] formal advice to leave 
by 10.00 am on all days of high fire danger whether there 
is a. fire in the area or not), while clear and 
unambiguous, may be too extreme to be. accepted as 
practical by most in the general community.' (Auditor 
General Victoria, 2002, p. 19.) 

It found that 'a significant number of respondents 
appear to be intending to adopt an approach somewhere 

between the CFA (2003) preferred positions of 'stay' or 'go 
early' (DPC, 2003, p. 129). On the basis of this, the Report 
recommends that the CFA further develop the information 
supporting decision-making to 'incorporate a better under
standing of both the likely consequences of leaving home at 
inappropriate times, and the conditions and emotional 
impacts likely to be experienced during the passage of the 
fife front.' (DPC, 2003, p. 130). The CFA has since varied 
its advice and recommends that residents who do not plan 
to stay during a fire, leave well before a fire threatens the 
area and travel before roads become hazardous. This is 
probably more realistic in terms of what most people can 
do and addresses the Auditor General's concerns, but may 
be too vague for people seeking guidance. 

The Federal Government report 'A Nation Charred' 
(Parliament of the Commonwealth of Australia, 2003) took 
submissions on the best ways to protect life and property 
during fires. It reports that the CSIRO has found that 'no 
attended houses have been lost where people endeavoured 
to extinguish spot fires and embers, and that unattended 
houses are commonly lost' (Parliament of the Common
wealth of Australia, 2003, p. 268). It also reaffirmed that 'in 
the event of bushfire, the chance of survival is greater for 
those who attend their house because evacuation, particu
larly last minute, bears greater risk to life than remaining in 
the home.' (Parliament of the Commonwealth of Australia, 
2003, p. 269). Table 2 summarises recent studies relevant to 
"stay or go". 

6. Policy and implementation 

Translating the 'stay or go' message into practice is 
complex. Some communities accept the message and 
generally respond appropriately (Saunders, 1998); how
ever, in some communities last minute evacuation has been 
commonly perceived as a valid last resort (Brennan, 
1998)—despite the evidence for its danger. There are also 
those who on hearing that there is a bushfire want to return 
from work and defend their homes, but find that they 
cannot because of police road blocks. This situation is 
particularly difficult for those who want to return home to 
protect children and other dependents (Beringer, 2000). 
Many residents of fire risk areas appear relaxed about these 
issues. For example, more than half of the respondents to a 
survey conducted in Warrandyte 2yr after the 1991 fires 
thought fire authorities would protect individual homes 
during the next bushfire (Beringer, 2000). 

There is also an important gender dimension. It appears 
from anecdotal evidence that women and children are more 
likely to evacuate and to be encouraged to leave. 
Unfortunately, this is often at the last minute resulting in 
a dangerous escape through smoke and fire, while the men 
stay and defend the property in relative safety. 

In reviewing the literature on bushfire survival and 
house-protection prior to Ash Wednesday, it is clear that 
although there had not been a great deal of formal evidence 
collected regarding the safety of staying at home, the view 
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Table 2 , 
Studies evaluating the response of residents to bushfire since the 'stay or go' position has been widely,accepted 

Fire event/study 
location 

Author and date Community response/circumstance of 
fatalities 

Relevant actions/instructions of emergency 
services (if known) 

NSW (1994) 

Dandenong Ranges 
(1997) 

NSW Coroner (1994) 

VIC Coroner (1997) 

Tasmania (1998) Saunders (1998) 

Mt. Macedon (1998) 

Victoria—various 
locations—1998,1999, 
plus use of coronial 
inquests from 1997/ 
1998 

Warranadyte 1991— 
post-fire awareness/' 
preparedness study 

Preparedness study— 
interface areas in VIC 
and NSW' 

Brennan (1998) 

Reinholtd et al. (1999) 

Beringer (2000) 

Rhodes (2003) 

NSW (2001/2002) Alexander and Lear (2003) 

Odgers and Rhodes (2002) 
(survey of residents close to 
fires) 

Some people prepared and stayed, others 
attempted very late evacuations and, in one 
case, this jead to death (due to being 
trapped in the house-fire). 
Three people died in garage underneath 
house. Causes of death were fire'exposure 
and carbon monoxide poisoning. They had 
not planned to stay but ran out of time to 
evacuate. 

The majority of residents, stayed with, their 
houses, usually because they were 
confident they could defend them. 88% of 
sample took some form of preventative 
measure to protect their properties on the 
morning of the fires. 

Most people stayed, but their decision was 
usually unplanned and conditional (i.e. 
they would leave if they felt threatened). 
Data collected from several different fire 
events showed the main ways people 
responded could be categorised as follows: 
leave early; stay away; unsuccessful 
attempt to return; return to rescue; leave 
immediately; wait arid see; do as much as 
possible; stay. 
Most people stayed with their homes. Most 
of those who were not at. home wanted to 
get home but could not. Factors affecting 
residents' future fife evacuation decisions 
included gender, age and tenure. Many 
children were home alone the day of the 
fire—highlighting the problem of road 
blocks preventing people returning home. 
Residents generally aware of risk but many 
lack accurate knowledge and preparedness 
varies greatly. 'Victorian communities 
reported more preparedness activities but 
less confidence they could cope, compared 
to NSW. The relatively low impacts of 
recent fires in NSW may have boosted 
confidence there. Some people will always 
be unwilling or unable to take 
preparedness measures. 
Large number of people had poor 
knowledge of how to protect their own 
safety, and believed last minute evacuation 
was a valid option. 
People generally poorly informed and 
many myths about bushfires well-
entrenched. Majority of respondents 
lacked knowledge of the critical issues 
about personal and house protection. A 
majority of survey respondents believe it is 
safe to leave late and that houses explode 
in severe bushfires. 

Police evacuated some areas—seems that 
people were 'ordered' to evacuate in some 
cases. 

Those who died had not been officially 
ordered to. evacuate, but were warned by 
neighbours and relatives that there were 
fires in the area. Many residents nearby did 
not know the fires were close until they 
were burning around their homes. It took 
10-15 min from the time of ignition Until 
the fire front reached homes in Ferny 
Creek. 
Fire service raised awareness of sheltering 
m the home prior to the event; however^ 
many of the people who evacuated s 
they were ordered to do so by emerg 
services personnel. Others received 
conflicting advice from police and fire 
services. 
Police mostly held to the message; told 
people *if you're going to go, go now". 

NA 

eitenng 
wever^^^ 
Isaiij^^k 

Many of those in the 41-70yr old age 
group evacuated because police told them 
to. 

NA 

• 

NA 

NA 
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• 

that the house was an appropriate refuge to survive a 
bushfire was prominent in books and educational material 
about bushfires. It was well-known that radiant: heat was 
the main killer, and research had indicated that the main 
danger to houses was from ember attack. The extent to 
which the 'safe to stay' message was informally promoted 
within fire agencies and the broader community is difficult 
to ascertain, but the message can be found in some official 
publications of the 1960s and 1970s, at least in Victoria and 
South Australia. For example, the following paragraph 
appeared in 'Summer Peril', a Victorian Government 
publication from 1966: 

Even if your home catches fire, by the time you are 
forced to vacate it, the main fire will have passed and 
you will be able to move but oh to burnt ground. Few 
lives have been lost inside homes in bushfire. It is 
dangerous to drive a car through smoke and fire when 
you cannot see a definite path of escape. 

In the booklet "Bushfire protection in SA for the. 1970s" 
(Douglas and Graham, undated), there are clear instruc
tions for housewives, including "DO NOT pack the 
children into the car and evacuate hurriedly—this can be 
very dangerous. REMEMBER that your house will shelter 
you all from radiant heat". The gendered nature of this 
advice is unportant-r-as. mentioned above evacuation may 
have a strong gender dimension. 

A publication with guidelines for building more bushfire-
safe houses was first published in 1981 and reprinted in 
1983 by the State Government Insurance Commission. 
Although these guidelines are given independent of any 
advice regarding staying or evacuating, clearly a house 
designed with bushfire safety in mind has the potential to 
provide shelter for the occupants. 

While the fire authorities of each state and territory are 
now presenting a fairly clear message to the public that to 
'prepare, stay and defend' is a valid option, the perceived 
responsibility of the police to save lives through evacuation 
may Override this message in a bushfire emergency. Most 
Australian states and territories now have legislation giving 
police mandatory evacuation powers, and overriding the 
common law position that people have a right to protect 
their property. 

Confusing and conflicting advice given by authorities to 
residents during past bushfire emergencies has drawn 
attention to the need for inter-agency agreements. Saun
ders (1998) surveyed residents near Hobart after a fire had 
threatened their homes, finding that although the 'stay and 
defend' message had been widely promoted in the area by 
this time, several people who ended up evacuating said they 
did so because emergency services personnel told them to. 
There are a number of possible reasons for this: 

• emergency service personnel may have felt that the 
residents concerned were not well-prepared for the fire; 

• perhaps not all personnel were well-informed about the 
'stay and defend' message; 

• alternatively, it may have been that the pressure and 
responsibility they felt under emergency conditions 
made the emergency services waver in their commitment 
to allow people to stay and defend. 

In the Canberra fire of 2003, police generally took the 
stance that people should evacuate, as officers responded to 
extreme, fire conditions. The McLeod (2003) report 
summarised submissions from the public, including the 
following observations about evacuation processes during 
the bushfire. 

A number of criticisms were made about the action of 
police in forcing evacuation by using the threat of arrest 
Submissions claimed that police are not experienced in. 
fires and are therefore unable to make informed 
decisions about the need to evacuate. They felt that 
the need for evacuation should be assessed by experi
enced firefighters and that advice should then be issued 
to the police to carry out evacuations.' (McLeod, 2003, 
p.73.) 
'Submissions claimed that police were not well trained in 
bushfire evacuation and increased the gravity of the 
situation by spreading alarm: people were made to leave 
relatively safe areas with no idea where to go and which 
roads were safe to travel on, with no idea where the fire 
was, and with poor visibility and traffic congestion 
impeding the firefighting efforts.' (McLeod, 2003, p.73.) 

In their defence the police argued that their first priprity 
is the protection of lives and that is what they were doing. 

The Tasmanian Fire Service, recognising the importance 
of the actions of the police in making the 'stay or go' 
position viable, developed an agreed protocol on evacua
tion in 1998, giving rise to a successful police/fire service 
partnership (Gledhill, 1998; Tasmania Fire Service, 1999). 
Most states now either have such an agreement or are 
working towards one. 

6.1. When to go? 

The messages reaching the public from various fire 
authorities nationwide are generally in support of residents 
preparing their homes so they can stay and defend if a 
bushfire threatens. But just when to make the decision to 
stay or to leave early is not always clear. A fire can ignite 
and be threatening someone's home within minutes. 
Leaving home for a safer place early on days of extreme 
fire danger is one way of reducing the risk of being caught 
unprepared in such situations. But if days of extreme fire 
danger are frequent, as sometimes happens, then the 
approach may become impractical. The Victorian advice 
(to leave by 10 AM on days of total fire ban) was changed 
primarily for this reason—as mentioned above. The 
resultant advice may be less prescriptive but perhaps 
ambiguous, and may allow the possibility of evacuating 
late. For example, the Bushfire Survival Manual of another 
state reads: 
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When bush fires are close, and you feel sure they'll reach 
your house, you must decide early whether to stay with 
the house or evacuate your family. 

When a fire is sure to reach a home it is likely to be very 
closer—probably too close to be considering evacuation. 
The above quote may contradict a later statement in the 
same publication: 

Remember: don't leave the decision to evacuate until the 
fires are so close you can't get out anyway 

6.2. Who stays? 

Another, ambiguity, and an area in which the messages 
from, different agencies diverge^ is who stays—everybody, 
or just fit adults who are going to fight the fire? The state of 
New South Wales (NSW) Rural Fire Service web page 
says: 

Only those who are capable of working quickly before, 
during and after the fire front has passed should stay 
behind to effect protection measures. If it is properly 
prepared your home can be a refuge from fire, and you 

. can help defend it. 

7. Conclusions: avoiding the most dangerous option 

The available evidence that "houses protect people and 
people protect houses" is strong, at least in the Australian 
context In particular, the data demonstrate the danger of 
last minute evacuations. It is important to note that all the 
studies reviewed examined house and resident survival 
under extreme bushfire Conditions. Extreme fires with high 
death tolls during evacuations occurred after the conclu
sion of our historical review and will form part of the next 
stage of our study. 

Houses in Australia have been shown to generally burn 
down in bushfires through ember attack—embers enter a 
house or lodge in cracks, etc. and generate small fires. 
These gradually become large fires and destroy the 
structure, unless controlled. The logic is that small embers 
can be extinguished by alert residents. This is a pivotal 
assumption. Houses that have highly'flammable external 
material, especially for roofing, are likely to catch fire and 
burn down from external contact with heat and embers, 
making it more difficult for residents to protect the 
structure and themselves. 

Of course, no approach is perfect and all approaches 
carry some risk. Staying is seen as safer than leaving at the 
last minute, but even this relies on those staying under
standing that they may have to be proactive and, at the 
least, being prepared and able to leave the structure once 
the fire front passes if fire takes hold. The logic here being 
that the bushfire front takes only minutes to pass and, 
while unpleasant, it is then possible to survive outside. 

We have concentrated oh the details of the evidence. 
However, there are other issues as well. The "stay or go" 

approach highlights the tension between the ideology and 
practical need of asking those at risk to take more 
responsibility for managing their own risks; and the steady 
expansion of police powers by governments; This expan
sion of powers reduces the legally available options for 
those wanting to protect their own property as they may be 
ordered to leave at any time—thereby importing an 
inherent ambiguity into the approach. 

The problem now is how to achieve effective implemen
tation, and that is the subject of our current research. 
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