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Civilian 733 
Fire fighters 92 

House loss 11092 

WA 
18 
2 
212 NSW 

99 
40 
1530 

QLD 
23 
2 
43 

SA 
40 
14 
548 

NT 
3 
2 
1 

TAS 
67 
1 
1376 

VIC 
474 
32 
6861 

ACT 
5 
521 

Bushfire Life and House Loss Database  
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Life Loss per Year 



0

500

1000

1500

2000

2500

19
01

19
05

19
09

19
13

19
17

19
21

19
25

19
29

19
33

19
37

19
41

19
45

19
49

19
53

19
57

19
61

19
65

19
69

19
73

19
77

19
81

19
85

19
89

19
93

19
97

20
01

20
05

20
09

N
u

m
b

er
 o

f 
h

o
u

se
s 

d
es

tr
o

ye
d

 

House Loss per Year 



Life Loss vs House Loss (1:17) 

x = 16.5y 
R² = 0.8378 
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House loss per fire day 
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Life Loss by Month 
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Hour of fatal exposure (24hr time) 

Life Loss by hour 



Life Loss by hour 
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Hour of fatal exposure (24hr time) 

In structure In vehicle Open air



Life Loss Situation 

inside structure inside vehicle open air Unknown

civilian male 95 39 291 31

civilian female 93 17 98 3

fire fighter 0 28 38 1
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Location pre and post 1965 
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Life loss and distance to forest 

0

10

20

30

40

50

60

70

80

90

100

0 100 200 300 400 500

C
u

m
u

la
ti

ve
 p

er
ce

n
ta

ge
 o

f 
fa

ta
lie

s 

Distance from forest (m) 



Distance from Residential address to 
Fatality Location 
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Distance from residence (m) 
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Life Loss vs Temperature 
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Life Loss vs Wind Speed 
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Life Loss vs Relative Humidity 



Life Loss & Forest Fire Danger index 
(FFDI) 
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Life Loss location & FFDI 
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Location of Fatality within Structures 
Detail inside structure Number of fatalities Percentage of known  

Bathroom 36 29% 

Kitchen 26 21% 

Bedroom 17 14% 

Study 10 8% 

Under house enclosure 9 7% 

Entrance 5 4% 

Lounge 4 3% 

Cool-room 3 2% 

Laundry 3 2% 

Outdoor spa 3 2% 

Toilet block 3 2% 

Bunker 2 2% 

Shed 2 2% 

Independent garage 1 1% 

Shack 1 1% 

Total 125 100% 



2009 Black Saturday Observations 
• Six fatalities  in under house enclosure considered by the resident as a 
safe “fire protection”  area by fatalities (in cellar and in workshop)- 
fatalities were considered to be well prepared. 
 
• Two fatalities inside  self built bunkers  

• Two different properties,  
• One of the bunker was dug into the side of the hill, had a thick 
door, the walls were lined with either sleepers or corrugated iron 
and were supported by star pickets, the roof was a concrete slab 
covered with a layer of soil.   
•One bunker off the side of a house as fire bunkers with metal 
shutters -  fatalities considered well prepared,  

 
• Three fatalities trying to retreat to their bunker (It consisted of a 
shipping container buried in the north-west face of the spur 10m from 
the house, under about a metre of soil) – Bunker remained intact. 



Bunker Regulation Principles – 
Separation Distance 

• Minimum of 6m from other fuels including structures 
 
•No greater than 20m from the House. 
 
 



Bunker Regulation Principles – 
Tenablity  

 
• Able to be sealed to an air tight state during the fire passage 
 
• Have provision for air ventilation  
 
• Have sufficient air volume for occupants for one hour 
 
• Maintain a temperature below 45oC with a mean duration over the 
hour of below 39oC 
 
• No interior surface to exceed 70oC 
 
• Be constructed from non-combustible materials that will not emit 
toxic gases to the inside of the bunker during an exposure.  
 
 
 



Bunker Regulations 



Thank you 

Ecosystems Science 
Justin Leonard 
 
Phone: +61 3 9252 6353 
Email: justin.leonard@csiro.au 
Web: www.csiro.au/ces 

Contact Us 

Phone: 1300 363 400 or +61 3 9545 2176 

Email: Enquiries@csiro.au  Web: www.csiro.au 
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