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Foreword 
On Saturday January 3, 2015 the Mornington Peninsula experienced its largest bushfire in 
more than a decade.  Unfortunately, bushfire continues to be a major challenge for 
emergency management agencies, local government and the community.   
 
As a result of this fire, the Mornington Peninsula Shire and CFA commissioned this ‘Hastings 
Bushfire Case Study’ to gain a better understanding of the fire development and it’s 
subsequent impact on the community.  The case study focuses on four key research 
themes: 

• Fire behaviour; 
• Fuel management zones; 
• Community engagement and fire education; and 
• Land use planning and building controls. 

 
The Mornington Peninsula Shire and CFA will use the learning and research contained 
within this case study to jointly improve fire management planning into the future on the 
Mornington Peninsula.  It is important to note that this report is not an exhaustive review of 
emergency management agencies and Shire prevention, preparedness, response and 
recovery activities but instead focuses on the four research themes that the Mornington 
Peninsula Shire and CFA will gain most benefit from. 
 
The Mornington Peninsula Shire and CFA recognise the significant community spirit and 
resilience evident during and after the Hastings Fire.  Whilst this event has significantly 
impacted on many residents in different ways, the ability of the community to come together 
and support each other in times of need has been uplifting.  We would like to thank the 
emergency services, personal support teams and Shire officers for their hard work during 
this difficult time for many in our community. 
 
We would also like to thank the many community members that took part in interviews 
during the development of this case study who were directly affected by the fire. 
 
 
 
 
 
Councillor Bev Colomb     Trevor Owen 
Mayor        Assistant Chief Officer  
Mornington Peninsula Shire     Country Fire Authority 
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1 Introduction 
Warringine Park (Coastal Section) is a 146ha bushland reserve on the western shore of 
Western Port Bay at Hastings, managed by Mornington Peninsula Shire (MPS).  On the 3rd 
January 2015 a bushfire burnt through approximately 50% of the reserve, impacting upon 
private property adjacent to the reserve boundary.   
 
The fire exhibited a number of characteristics of interest to fire management in the urban-
bushland interface: 

• Bushfires in bushland reserve where fire behaviour is restricted by the type and 
extent of vegetation; 

• Coastal influence on fire danger and weather; 
• Presence of fire management zones to protect adjacent dwellings; and 
• Dwellings built to AS 3959-2009 Construction of buildings in bushfire prone areas 

and in an estate designed with a perimeter road to aid bushfire protection. 
 
MPS and CFA commissioned Terramatrix to produce a case study to describe the fire, the 
fire management controls in place and their efficacy in mitigating the impact on private 
assets. 
 
The main focus of this report is on the interface between the reserve and the urban area to 
the north, where arguably the need to manage the reserve so as to protect adjacent private 
property is most keenly felt, and where fuel management and planning/building controls are 
most critical.  The project does not attempt to describe all aspects of the fire, nor is not a 
review of fire control operations.  Rather it addresses the specific research objectives 
established by MPS and CFA. 
 
1.1 Research objectives 
The objectives of the research described in this case study were established by MPS and 
CFA (MPS, 2015a).  They are: 
 
Research theme 1 – Fire behaviour 

• Document the fire behaviour using evidence gathered from the fire ground and other 
sources such as photos, video footage and the personal accounts of people present 
on the day; 

• Compare this fire behaviour with expected/modelled fire behaviour for this type of 
reserve (given its size, topography and presence of varying coastal vegetation); and 

• Compare coastal and inland fire weather on the day. 
 
Research theme 2 – Fuel management zones 

• Document the value of the existing FMZs in achieving “no potential for flame or 
radiant heat ignition of houses and other key assets” (a key objective for the Shire in 
bushland reserve fire management); 
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• Provide recommendations (if any) for changes to existing FMZs for this reserve, and 
outline how these could be applied more generally to the Fire Management Plans of 
other Shire managed bushland reserves.  

 
Research theme 3 – Community engagement and fire education 

• Document the impact of the fire on private property and discuss any learning 
outcomes for property preparedness for bushfire; 

• Survey local residents directly impacted by the fire on their experience, with 
questions formulated around the following: 

o Did residents consider themselves at bushfire risk where they live? 
o Prior to the fire, had they attended a CFA meeting, visited the CFA website 

for information or downloaded the FireReady app? 
o Did residents have a bushfire plan? Was it written or verbal? 
o Did they receive an Emergency Warning? How did they react to that? 
o Did residents leave early or stay and defend? Or did they wait and see what 

the fire was doing? 
o If they went, where did they go and when?  

 
Research theme 4 – Land use planning and building controls 

• Document the BAL construction standards to which affected houses were built; 
• Investigate issues/benefits associated with land use planning controls, particularly 

the efficacy of the perimeter road at James Hird Drive/The Sheedy Way for asset 
protection, firefighting and fire fighter safety.  
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Map 1 - The location of Warringine Park (Coastal Section) on the Mornington Peninsula 
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2 Methodology overview 
In this section an overview of the methodology is provided.  More detail is provided on the 
specific analysis, conducted in relation to each research theme, in the relevant section of 
this report. 

2.1 Fieldwork 
MPS and Terramatrix staff conducted a preliminary inspection of the fire site on 7th January 
2015.  The purpose of the inspection was to collect data that were likely to rapidly degrade 
due to rainfall or clean up by residents and/or MPS, and to inform the scope of any case 
study that might be undertaken. 
 
The inspection entailed: 

• Inspecting the assumed point of origin; 
• Walking the northern and western perimeters of the fire; 
• Identifying properties that suffered damage, and photographing that damage; 
• Making an initial appraisal of fire behaviour and impact; and 
• Planning the more detailed fieldwork. 

 
Terramatrix conducted additional fieldwork on 18th February 2015.  This work entailed: 

• Inspecting the spot fires in the north of the reserve and on the rail reserve; 
• Assessing fuel hazard and load in the Woodland and Swamp Scrub; 
• Ground truthing fire severity mapping derived from aerial photograph interpretation; 
• Establishing the approximate location of the eastern flank at the time of the westerly 

wind change (using leaf freeze indicators); 
• Measuring FMZ width and setback of dwellings from the reserve boundary; 
• Validating photographs taken during the initial inspection; and 
• Correlating fire severity mapping with the location of damaged properties. 

 

2.2 Eyewitness accounts 
Eyewitnesses, both residents and emergency service personnel, were interviewed about 
their experiences on the day of the fire.   
 
Interviews were by face-to-face meeting and/or telephone.  Copies of photographs and video 
footage were obtained if possible. 
 
Questions asked of each respondent were designed to inform each of the research themes 
relevant to that respondent.  The surveys used to guide discussion with the agency 
personnel and residents are provided in Appendix 1 and Appendix 2 respectively. 
 
Further detail of the methodology used in the interview with residents is provided in Section 
6.3.1. 
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2.3 Data limitations 
The investigation was constrained by the data available to Terramatrix.  In particular: 

• We were unable to obtain video footage we understood had been taken from an 
aircraft working the fire and from a vantage point west of Frankston-Flinders Road; 

• Most of the video footage and photographs obtained from residents were without 
time stamps, the location of some photos could not be verified, and one resident who 
provided photos did not want them included in the report; 

• The post-fire aerial photography was limited to the vicinity of Warringine Park 
(Coastal Section) and did not illustrate the extent of fire spread on private property to 
the south of the reserve; 

• A number of potential witnesses were identified but Terramatrix were unable to 
contact them; 

• Inspection of private property immediately post-fire was limited to observation from 
within the reserve without entrance to private property; and 

• There was limited detail available in operational logs on the location of the fire front 
or spot fires at particular times. 
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3 Conditions at the time of the fire 
Warringine Park (Coastal Section) is a 146 ha reserve on the western shore of Western Port 
Bay at Hastings, managed by Mornington Peninsula Shire (MPS).   
 
It is bounded by the Stony Point railway line and Frankston-Flinders Road to the west, 
private pasture and rural residential properties to the south, the residential area of James 
Hird Drive and Warranqite Crescent to the north, and Western Port Bay to the east.  
 
3.1 Vegetation and fuel   

3.1.1 Vegetation 

Warringine Park (Coastal Section) is found within the Gippsland Plain Bioregion, and the 
coastal communities present are part of the Westernport Ramsar listed wetlands (DSE, 
2003).  MPSC mapping indicates six Ecological Vegetation Classes (EVCs) within the 
reserve (see Table 1).  Table 1 also shows the area and percentage of each EVC burnt 
during the fire. 
 
Table 1- EVCs by area and percentage within Warringine Park (Coastal Section) and within the fire area. 

EVC 
number 

EVC description 
Area (ha) 

(within 
reserve) 

% of 
reserve 

Area (ha) 
within fire 
perimeter 

% of total area 
burnt 

9 Coastal Saltmarsh 57.80 30.53 3.3 4.2 
48 Heathy Woodland 2.46 1.3 n/a n/a 
53 Swamp Scrub 42.63 22.52 40.18 51.2 
55 Plains Grassy Woodland 15.74 8.32 9.24 11.8 

140 Mangrove Shrubland 43.59 23.02 0.59 0.8 
175 Grassy Woodland 21.65 11.44 10.37 13.2 

n/a Exotic pasture grasses / 
weeds 

Not directly 
mapped 

n/a 14.79 18.8 

 
The majority (51.2%) of the vegetation burnt by the bushfire was EVC 53 (Swamp Scrub).  
According to the EVC benchmark description:  

The EVC is dominated by Swamp Paperbark (Melaleuca ericafolia) or sometimes Woolly Tea-
tree (Leptospermum lanigerum) which often forms a dense thicket, out-competing other 
species. Occasional emergent eucalypts may be present. Where light penetrates to ground 
level, a moss/lichen/liverwort or herbaceous ground cover is often present. Dry variants have a 
grassy/herbaceous ground layer (DELWP, 2015). 

 
Judging from the unburnt vegetation, this description closely matches the pre-fire condition 
of much of the vegetation within the reserve that was burnt by the fire.  This is of interest as 
the high level of horizontal and vertical continuity of fuel provided by this vegetation is a 
critical element in understanding the fire behavior within the reserve. Map 2 shows the EVCs 
present (data supplied by MPS) within the reserve, focused on the area directly adjacent to 
the mapped fire perimeter.   
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Map 2 - EVCs present within Warringine Park (Coastal Section),. 
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3.1.2 Fuel 

Understanding the structure and arrangement of the fuel complex is critical in predicting fire 
behavior (Hines et al., 2010).  Three broad fuel types were present within the fire area at 
Warringine Park (Coastal Section): 
 

1. The eucalypt woodland (mapped as ‘Grassy Woodland’) in the north of the reserve, 
dominated by Eucalypts viminalis spp. pryoriana, E. radiata and E. ovata;  

2. The area dominated by Melaleuca ericafolia and to a lesser extent Leptospermum. 
lanigerum (mapped as ‘Swamp Scrub’) in the south of the reserve; and 

3. The grassy area in the west of the reserve dominated by exotic and pasture grass 
species. 

 
An assessment of fuel hazard of the unburnt vegetation was conducted as per the 
methodology outlined in Hines et al. (2010), to establish the pre-fire fuel hazard within the 
reserve.  A limited number of samples were taken, as most of the fuel had been burnt.  The 
fuel hazard ratings, and range of fuel loads associated with those ratings, are presented in 
Table 2. 
 
Table 2 - Results of fuel hazard assessment of unburnt vegetation at Warringine Park (Coastal Section) 
conducted 18/02/2015. 

Assessment Component 

Woodland fuels Scrub fuels 

Hazard 
description and 

rating 

Equivalent 
t/ha (range) 

Hazard 
description and 

rating 

Equivalent 
t/ha (range) 

Canopy height (m) 15  3 – 4  
Green height (m) 7  2.5 – 3  
Bark Type Candle / ribbon  Other  
Bark Hazard Very High 5 Moderate 1 
Elevated height (m) 4  1  
Elevated cover (%) 70  20  
Elevated dead (%) 25  20  
Elevated Hazard Very High 3 - 5 Moderate 1 – 2 
Near Surface height (cm) 30  20  
Near Surface cover (%) 50  60  
Near surface dead (%) 20  40  
Near surface hazard High 3 - 4 Very High 4 – 6 
Surface cover (%) 90  80  
Mean litter depth 35  25  
Surface hazard Very High 12 - 20 High 8 – 14 
Combined surface and 
near-surface hazard 

Extreme  Very High  

Overall Fuel Hazard Extreme 21 - 34 High 14 - 23 
 
Scrub Communities 
The fuel structure observed within the unburnt patches of Swamp Scrub showed a high 
degree of vertical orientation and a high degree of horizontal connectedness (i.e. tall and 
dense upright fuel), with a structural classification of ‘Closed Scrub’ (Specht, 1970).  
Examples of this fuel type can be seen in Figure 1 and Figure 2. 
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Figure 1 - Fuel arrangement in the scrub community dominated by Melaleuca ericafolia and 
Leptospermum lanigerum in the south of the reserve. 
 

 
Figure 2 - Fuel arrangement in the scrub community dominated by Melaleuca ericafolia and 
Leptospermum lanigerum in the south of the reserve. 
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Scrub is highly flammable, largely because of the vertical fuel arrangement, high proportion 
of suspended dead material, and direct exposure to the full force of the wind (Cruz et al., 
2015). 
 
Fuel dynamics in Victorian coastal scrub communities (such as those burnt during this fire) 
are not well understood.  Studies in analogous vegetation, such as those presented by 
Catchpole et al. (1998), Keith et al. (2002) and Pearce et al. (2010), indicate that it is 
reasonable to apply a fuel load in the range of 20–30 t/ha to scrub communities dominated 
by Leptospermum spp, Melaleuca spp and Kunzea spp.  Pearce et al. (2010) also present a 
model that predicts above ground available fuel, using vegetation height as the main 
predictor, for scrub within a height range of 2 – 6m and an above ground available fuel range 
of 20–30 t/ha.  It was, however, outside the scope of this project to comprehensively sample 
the height of scrub in Warringine Park (Coastal Section) to account for the variability 
expected in fuel load. 
 
We have therefore applied a fuel load of 25t/ha and fuel height of 3m to the scrub.  This is 
mid-point of the range reported in the published literature, and aligns with AS 3959–2009 
Construction of Buildings in Bushfire-Prone Areas (Standards Australia, 2009) that assumes 
a height of 3m and a fuel load of 25t/ha for ‘Scrub’.   
 
Woodland Community 
The woodland community (mapped as ‘Grassy Woodland’) generally occurs on the higher 
ground at the northern end of the reserve.  This community has an open canopy of short 
eucalypts of various species, with an understory dominated by 3–4m tall Leptospermum 
lanigerum, Melaleuca ericafolia and to a lesser extent Acacia paradoxa.   
 
The results of the fuel hazard assessment indicated an overall fuel hazard of Extreme, with 
an equivalent fuel load range of 21–34t/ha.  This range is consistent with the literature 
(Simmons and Adams, 1986; Raison et al., 1983).  The presence of tall and horizontally 
connected elevated fuels in the understory is a key characteristic of this fuel type, which may 
be described as a closed scrubland with a scattered, open canopy of emergent eucalypts.  
Examples of this fuel type can be seen below in Figure 3 and Figure 4.   
 
The presence of candle bark fuels (with an associated bark hazard rating of Very High) may 
have been critical in the development of the fire, with indication found of multiple spot fires 
further south in the reserve.  Long unburnt candle bark is one of the major contributors to 
spot fire development (McArthur, 1967).   
 
Terramatrix consider that the condition of the understory (elevated fuel) was the major driver 
of fire behaviour, particularly once the fire developed and flame heights extended through 
the elevated fuel.  For this reason, and because the woodland canopy was sparse, fire 
behaviour has been modelled as a scrub fire using the 25 t/ha fuel load for scrub.  This will 
be discussed further in Section 4 of this report. 
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Figure 3 - Decorticating bark on Eucalyptus viminalis ssp. pryoriana (Very High hazard rating) in the 
unburnt, northern section of the reserve. 
 

 
Figure 4 - Dense understorey of Leptospermum lanigerum and Acacia paradoxa within the ‘Grassy 
Woodland’ in the unburnt, northern section of the reserve.  
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3.2 Topography 
The reserve is located on the eastern coastal flatlands of the Mornington Peninsula, with the 
vast majority of the reserve area having very little topographical relief (refer Map 3).  There 
is, however, fine scale topographical variation that explains vegetation community 
distribution, which in turn explains the fuel type distribution discussed in Section 3.1.2.  Four 
main topographical features exist within the reserve: 

1. Higher ground in the north of the reserve, supporting a eucalypt woodland 
community; 

2. The locally steep but very short slopes associated with the Warringine Creek 
drainage line.  This feature supports a community of Grey Mangrove (Avicennia 
marina) closer to the coast where tidal influence is more pronounced; 

3. The relative low point in the centre of the reserve.  This area was unburnt by the fire 
due to the effect of standing water preventing surface fire propagation; and 

4. The gentle easterly fall into the tidal zone. 
 
Although the slight variation in the topography has an effect on the distribution of 
vegetation/fuel, the direct effect of slope and aspect on overall fire behaviour is thought to be 
negligible.  Slope transect analysis was performed on the Warringine Park (Coastal Section), 
(focusing on the fire affected area), with elevation being measured every 10m and the result 
charting to provide a profile.  Three transects were created, one along the north-south axis, 
one along the east-west axis and one focusing on the Warringine Creek drainage line, where 
it is closest to the assets impacted along Warranqite Crescent.  These are shown below in 
Figure 5, Figure 6 and Figure 7. 
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Map 3 - Elevation and slope at Warringine Park (Coastal Section). 
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Figure 5 - Slope transect running north – south at Warringine Park (Coastal Section). 
 

 
Figure 6 - Slope transect running west – east at Warringine Park (Coastal Section).   
 

 
Figure 7 - Slope transect through Warringine Creek adjacent to the homes behind Warranqite Crescent. 
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3.3 Weather 
The night of 2nd – 3rd January was warm and dry, with the temperature in the high 20s to low 
30s and relative humidity rarely above 30% from 03:00 hours onwards.  The half hourly 
readings for the HMAS Cerberus AWS are provided in Table 3. 
 
Temperature had passed 30°C by 05:00 hours, and peaked at 38.5°C at 15:30 hours. The 
wind for most of the day was a north - northwesterly (340-360°) between 25 and 35 km/h.    
 
The Drought Factor for HMAS Cerberus AWS on the day of the fire was 6.9. 
 
The BOM fire danger rating forecast for Central District on the 3rd of January was for day of 
Extreme fire danger.  The Forest Fire Danger Index entered the High rating (FFDI 12 - 24) 
by 03:30 hours, and Very High (FFDI 25 – 49) at about 12:00 hours, with the FFDI climbing 
climbed relatively steadily (other than a slight decrease around dawn) to a peak of 39 at 
15:00 hours.  This is a bit above mid-way through the Very High fire danger rating.   
 
A westerly wind change was recorded at HMAS Cerberus AWS at 17:29 hours and wind 
speeds of 57 and 54 km/h were recorded shortly after.  The temperature dropped 
approximately 10oC to less than 30°C with the change, whilst the relative humidity rose from 
19% to more than 30%.  The wind was strong and gusty for a short time with the change and 
then moderated, at 18:00 hours it was recorded as 28km/h at HMAS Cerberus AWS, and 
was less than 20km/h for the majority of the evening. 
 
Table 3 – HMAS Cerberus AWS - half hourly weather observations for 3rd January and significant 
changes (highlighted). 
Time (24 

hour 
clock) 

Tem
p 

(oC) 

RH 
(%) 

Wind 
Speed 
(km/h) 

Wind 
Direction 
(bearing) 

Wind 
Direction 

Drough
t Factor 

FFDI Fire Dander 
Rating 

00:00:00 23.1 61 7 340 N 6.9 2 Low - Moderate 

00:30:00 22.6 64 7 340 N 6.9 2 Low - Moderate 

01:00:00 21.6 64 6 340 N 6.9 2 Low - Moderate 

01:30:00 21.9 63 6 30 NE 6.9 2 Low - Moderate 

02:00:00 21.1 67 6 10 N 6.9 2 Low - Moderate 

02:30:00 21.4 67 9 360 N 6.9 2 Low - Moderate 

02:56:00 26.4 33 11 360 N 6.9 9 Low - Moderate 

03:00:00 27.5 30 11 360 N 6.9 10 Low - Moderate 

03:30:00 29.5 27 18 360 N 6.9 14 High 

04:00:00 29.6 26 22 360 N 6.9 16 High 

04:30:00 29.8 26 24 360 N 6.9 17 High 

05:00:00 30 25 24 360 N 6.9 18 High 

05:30:00 29.8 26 24 360 N 6.9 17 High 

06:00:00 29.7 28 22 360 N 6.9 15 High 

06:30:00 29.8 28 26 360 N 6.9 16 High 

07:00:00 29.5 29 22 360 N 6.9 14 High 

07:30:00 29.8 29 22 350 N 6.9 14 High 

08:00:00 30.2 30 26 360 N 6.9 16 High 

08:30:00 30.8 30 24 350 N 6.9 15 High 

08:35:00 30.8 30 28 350 N 6.9 17 High 
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Time (24 
hour 

clock) 

Tem
p 

(oC) 

RH 
(%) 

Wind 
Speed 
(km/h) 

Wind 
Direction 
(bearing) 

Wind 
Direction 

Drough
t Factor FFDI 

Fire Dander 
Rating 

09:00:00 31.3 29 26 360 N 6.9 17 High 

09:30:00 32.1 29 28 350 N 6.9 18 High 

10:00:00 33 27 28 350 N 6.9 20 High 

10:30:00 33.5 26 30 350 N 6.9 22 High 

11:00:00 34.7 25 26 360 N 6.9 22 High 

11:10:00 34.6 23 28 350 N 6.9 24 High 

11:30:00 36.1 23 24 360 N 6.9 23 High 

11:39:00 35.4 21 28 360 N 6.9 26 Very High 

12:00:00 36.2 21 26 360 N 6.9 26 Very High 

12:04:00 36 21 28 360 N 6.9 27 Very High 

12:30:00 36.2 20 28 350 N 6.9 28 Very High 

13:00:00 37 19 28 360 N 6.9 30 Very High 

13:06:00 37 19 28 350 N 6.9 30 Very High 

13:30:00 37.3 18 26 360 N 6.9 30 Very High 

13:32:00 37.4 18 28 360 N 6.9 31 Very High 

14:00:00 37.9 16 31 360 N 6.9 37 Very High 

14:30:00 38.3 16 26 350 N 6.9 33 Very High 

14:31:00 38.4 16 28 350 N 6.9 35 Very High 

15:00:00 38.2 16 33 340 N 6.9 39 Very High 

15:30:00 38.5 16 31 350 N 6.9 37 Very High 

16:00:00 37.6 17 26 360 N 6.9 31 Very High 

16:27:00 38 17 28 350 N 6.9 33 Very High 

16:30:00 38.1 17 28 350 N 6.9 33 Very High 

17:00:00 37.2 17 24 350 N 6.9 29 Very High 

17:29:00 35.3 19 31 280 W 6.9 30 Very High 

17:30:00 32 22 37 270 W 6.9 28 Very High 

17:33:00 29.1 31 57 260 W 6.9 30 Very High 

17:34:00 28.9 33 54 260 W 6.9 26 Very High 

18:00:00 27.4 46 28 260 W 6.9 9 Low- Moderate 

18:30:00 26.8 48 18 230 SW 6.9 6 Low- Moderate 

19:00:00 24.6 57 11 210 SW 6.9 4 Low- Moderate 

19:25:00 26.8 51 30 270 W 6.9 7 Low- Moderate 

19:30:00 26.7 49 30 270 W 6.9 8 Low- Moderate 

20:00:00 26.5 51 21 270 W 6.9 6 Low- Moderate 

20:30:00 26.9 49 17 290 W 6.9 6 Low- Moderate 

21:00:00 26.3 52 13 270 W 6.9 5 Low- Moderate 

21:30:00 25.6 56 8 340 N 6.9 4 Low- Moderate 

22:00:00 24.9 60 4 310 NW 6.9 3 Low- Moderate 

22:30:00 25.3 57 11 280 W 6.9 4 Low- Moderate 

23:00:00 22.3 69 13 300 NW 6.9 2 Low- Moderate 

23:30:00 20.4 77 18 280 W 6.9 2 Low- Moderate 

00:00:00 19.7 81 5 280 W 6.9 1 Low- Moderate 

00:30:00 19.2 85 5 30 NE 6.9 1 Low- Moderate 

  

14:23 Fire logged 
as into large 

woodpile 

14:25 Fire logged 
as traveling south, 

spotting >100m 

20:27 Fire logged as 
contained 

14:38 Fire logged 
as being on both 
sides of railway 

line 

15:36 Major spot 
fire in Warringine 

establishes 

17: 42 Fire 
impacts dwellings 

north of the 
reserve 

18:35 Houses 
logged as alight 
on Warranqite 



 Hastings Bushfire Case Study 
 

 

17 

3.4 Fire management works 
Warringine Park (Coastal Section) is actively managed to achieve the MPS fire management 
objectives.   
 
Fuel Management Zones 
A number of linear Fuel Management Zones (FMZs) are maintained in the reserve by MPS 
(MPS, 2015b).  These are shown on Map 4, and are located along the northern and 
southern boundaries of the reserve where it abuts private property.  Other FMZs, associated 
with access tracks, occur within the reserve. 
 
FMZs are relatively narrow areas where vegetation is intensively managed to moderate fire 
behaviour.  FMZs are commonly used on the perimeter of bushland reserves to reduce the 
potential for radiant heat and/or flame contact ignition of adjacent buildings and other key 
assets.   
 
At Warringine Park (Coastal Section) the FMZ1s are slashed strips with short grass, and no 
elevated fuel or trees present.  An FMZ1 is maintained along the northern perimeter of the 
reserve, running behind the houses in James Hird Drive and Warranqite Crescent.  Its width 
is generally between 4 and 8m.  During the inspection of the reserve following the fire, it was 
found that unburnt sections had been slashed. 
 
FMZ2s may be located adjacent to an FMZ1, and extend the fuel managed area further into 
the reserve.   FMZ2s are less intensively managed than FMZ1s, and aim to reduce the 
intensity of a fire moving towards an FMZ1 (MPS, online). The plan indicated a combined 
FMZ of approximately 20m width, comprising approximately 5m FMZ1 and the remainder 
FMZ2.  Measurements taken following the fire showed an FMZ1 of approximately 7m and 
FMZ2 of 3-4m.  This is about half of that shown on the planned works layer provided by 
MPS.   
 
In other areas of the reserve it was not possible to compare the size, or the level of 
management, of the FMZs on ground against those planned due to the destruction of 
vegetation by the fire. 
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Map 4 – Existing fire protection works at Warringine Park (Coastal Section) as per MPS (2015b) (n.b. 
extent of fire south of the reserve is not shown in the aerial photograph). 
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Access 
Access is provided to the reserve at multiple points: 

• From Reid Parade at two locations (one near the western boundary and the other 
immediately west of number 55); 

• From Warranqite Crescent via two easements running between numbers 22 and 24, 
and 38 and 40; 

• From Warranqite Crescent via a vacant allotment (number 64); 
• From Salmon Street (multiple informal access points); 
• From Frankston-Flinders Road at two locations (one just north of Lady Nelson 

Parkway and the other via an easement at the junction of Stony Point Road);  
• From Lynch Street in the far southeast of the reserve; and 
• From private property off of Seaglades Lane.  

 
Access within the reserve is more limited and comprises: 

• A track from Reid Parade along the FMZ behind the houses in James Hird Drive and 
Warranqite Crescent to Salmon Street; 

• An east-west track from Frankston-Flinders Road to the boardwalk along the eastern 
boundary; 

• A main north-south track, accessed from the east-west track, that extends from 
Warringine Creek to the southern boundary; and 

• A track along the southern boundary. 
 
Access is constrained by the deeply incised Warringine Creek, dense vegetation and wet 
areas particularly in the east of the reserve. 
 
Water supplies 
The urban area north of James Hird Drive and Warranqite Crescent is reticulated with 
regular provision of street fire plugs.  Fire plugs are less frequent in the more sparsely 
settled area to the south of the reserve (see Map 4).  
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4 Research theme 1 – Fire behaviour 
4.1 Introduction 
Research theme 1 focused on fire behaviour within Warringine Park (Coastal Section).  Fire 
behaviour in confined urban bushland reserves is known to differ from large fire behaviour, 
as fire development is constrained by the size of the fuel complex (i.e. the length and width 
of the flammable vegetation limits the maximum potential size of the fire).  It can be difficult, 
however, to account for this reduced fire potential in a quantitative manner, which can result 
in fire managers assuming that the fire will be fully developed, and basing fire protection 
requirements on a larger, more severe fire than is credible for the reserve.  This issue has 
become particularly pertinent with the increasing use of fire behaviour and impact modelling 
(often in the form of determining radiant heat levels as per AS 3959-2009) to inform the need 
for asset protection zones and other fuel management in peri-urban reserves.  The research 
questions for this theme were: 

1. Document the fire behaviour using evidence gathered from the fire ground and other 
sources such as photos, video footage and the personal accounts of people present 
on the day; 

2. Compare this fire behaviour with expected/modelled fire behaviour for this type of 
reserve (given its size, topography and presence of varying coastal vegetation); and 

3. Compare coastal and inland fire weather on the day. 
 
The general analytical approach employed in this research theme was to re-create fire 
behaviour on the day using a combination of physical indicators, eyewitness accounts, 
operational records, photographs and video footage.  This was then compared to the fire 
behaviour predicted by the relevant fire behaviour models, using inputs specific to the site 
and day of the fire.  More detail on the analysis is provided in each section below. 

4.2 Fire severity mapping 
Terramatrix undertook fire severity mapping of the burnt area burnt of Warringine Park 
(Coastal Section).  Accurate post-burn severity data are important information for risk-based 
planning (DEPI, 2014), and may illustrate the effectiveness of fire management including fuel 
reduction works and fire suppression operations.   
 
Classification of fire severity is based on the observable effects of fire on the canopy and 
understorey vegetation.  Fire severity mapping was conducted using high-resolution aerial 
photography interpretation (API) of imagery supplied by MPS, supported by ground-truthing 
of the digitized API. 
 
It is important to note that fire severity mapping is a qualitative assessment against pre-
determined criteria, which provides a comparative rating across the vegetation rather than 
an absolute quantitative measure such as fire intensity. 
 
The post-burn classification system used was adapted from the DELWP Post-Burn 
Classification System (DEPI, 2014), to account for the large amount of Swamp Scrub (EVC 
53) burnt during the fire.  This decreased the emphasis on ‘forest canopy’ and allowed a 
more detailed comparison within the burnt Swamp Scrub, i.e. the canopy referred to in the 
fire severity classes is the Scrub not the occasional emergent eucalypts. Table 4 shows the 
fire severity classes used, and the results of the severity mapping can be seen in Map 5.  
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Map 5 - Fire severity mapping of the fire affected area within Warringine Park (Coastal Section) (n.b. 
extent of fire south of the reserve is not shown in the aerial photograph). 
  



 Hastings Bushfire Case Study 
 

 

22 

Table 4 - Fire severity mapping classification. 
Severity 

class 
Name Description 

1 Canopy burnt Majority of scrub canopy is burnt. 

2 High canopy scorch 
>80% of scrub canopy is scorched (by area), some canopy 
crowns may also be burnt. 

3 Moderate canopy scorch 
>20% to 80% scrub canopy scorch (by area), some 
canopy crowns may also be burnt. 

4 Low canopy scorch 
Up to 20% scrub canopy scorch (by area). A 
predominantly green (unaffected by fire) canopy with some 
scorched crowns. Some canopy crowns may also be burnt. 

5 Burnt vegetation (other) Burnt or scorched grassland or saltmarsh. 

6 Burnt unclassified 
Burnt or scorched vegetation of any type, the severity of 
which cannot be determined or classified. 

7 Unburnt Unburnt or un-scorched vegetation of any type. 
 
4.3 Fire behaviour on the day 
 
The fire started on private property to the north of the reserve at approximately 14:10 hours 
and spread through pasture / grassland into a firewood yard where it ignited a large pile of 
unprocessed eucalypt logs (see Figure 8). 
 
It is reasonable to deduce that burning bark was lifted in the convection from this large and 
intense ‘wind row’ fire and carried downwind by the fresh (30-35 km/h) northwesterly wind 
blowing at the time. 
 
There is physical evidence of multiple spot fires on the railway line reserve north of Reid 
Parade (see Figure 10), and in the northwestern corner of Warringine Park (Coastal 
Section).  These spot fires were reported in multiple CFA logbooks, including a CFA 
Preliminary Incident Report (PIR) at 14:38 hours stating ‘Fire east and west of the railway 
line’ (CFA, 2015a). 
 
Spot fires in the woodland in the northwestern corner of Warringine Park (Coastal Section) 
were held up for a period of time by suppression efforts, but one or more became 
established (probably due partly to spotting from the Very High bark hazard in this area), and 
ran towards the southeast under the influence of the prevailing wind.  The timing of this 
event is recorded as 15:36 hours in the CFA Preliminary Incident Report and a time stamped 
photograph (Padgett, 2015) shows a spot gaining momentum at 15:38 hours (see Figure 
10). 
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Figure 8 - Burnt unprocessed eucalypt logs in firewood yard, west of the railway line. 
 

 
Figure 9 - Spot fire east of the railway line, north of Reid Parade.   
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Figure 10 - Spot fire in the northwest corner of Warringine Park (Coastal Section), gaining momentum at 
15:38 hours. 
 
From this point ignition, the head fire proceeded to run in a southerly direction under the 
northerly wind prevalent at this time.  The western flank of the fire was largely contained at 
the railway line and Frankston-Flinders Road, which provided a substantial pre-existing fire 
control line.  The high moisture content of the vegetation and soil of the Costal Saltmarsh 
limited the eastern flank, with the boundary of the burnt area closely aligning to the change 
from Plains Grassy Woodland to Coastal Saltmarsh. 
 
The head fire burnt beyond the southern boundary of the reserve, with a number of spot fires 
contained in the grassland on the private property.  The area burnt outside of the reserve 
was limited, although a map acquired from the CFA indicates that fire spread and damage to 
assets occurred further south, beyond the coverage of the MPS aerial imagery. 
 
Within the reserve, there were a number of fire runs, that may have resulted from separate 
spot fire ignitions (see Map 5 and Map 6).  These runs were mostly through drier areas of 
Swamp Scrub, and were in the order of 400-600m in length, with predicted flame heights of 
8–9m (see Section 4.3 for a discussion of predicted fire behaviour).  Indicative flame heights, 
in the same order of magnitude as the predictions, can be seen in Figure 11.   
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Figure 11 - 8–9m flame heights within the Swamp Scrub vegetation. 
 
Video footage and photography shows further spotting from the fire within woodland section 
of the reserve, in the order of 200-300m ahead (see Figure 12), and CFA situation reports 
referred to 500m spotting.  Maximum predicted spotting distances from the McArthur Mk 5 
fire spread meter (discussed later in the report) indicate the potential for spotting up to 
2000m from ribbon/candlebark type fuels under the fire conditions of the day.  The fire 
severity mapping (refer Map 5) shows a number of V-shaped runs indicative of point 
ignitions (i.e. spot fires) that ran under the north / northwesterly wind. 
 
A large wet area remained unburnt in the middle of the reserve, surface fire propagation was 
progressively inhibited as it approached this area, and was eventually extinguished.  There 
is also some evidence of multiple spot ignitions that were unable to establish in the damp 
vegetation (see Figure 13). 
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Figure 12 – Spot fire development on the eastern flank of the main southern running fire.   
 
 

 
Figure 13 – One of numerous spot fires that failed to establish in an area of wet Swamp Scrub.  
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The approximate location of the eastern flank of the fire at the time of the westerly wind 
change at approximately 17:30 hours is shown on Map 6.  The change in fire severity 
indicates the change from flanking fire to head fire after the wind change.  Leaf freeze 
indicators in the band of Severity Class 2 (see Map 5) showed the fire spreading in a south-
southeasterly direction on the western side of the band, and then spreading in an easterly 
direction on the eastern side of the band, i.e. the fire changed direction in this area.  
 
The fire developed quickly after the wind change, and within 30m the new head fire was 
burning the canopy of the Swamp Scrub.  Scrub fires are largely wind driven and the 50+ 
km/h wind associated with the change would have immediately increased fire behaviour; 
whilst the moderating influence of higher relative humidity that accompanied the change 
would not have been felt for some time (possibly hours) as fine fuels take time to reach 
equilibrium moisture content.  The fire is likely to have been contained at the edge of the 
urban area and Coastal Saltmarsh vegetation before the change in fuel moisture content 
would have had an effect. 
 
The new head fire was approximately 300m wide as it burnt towards the residential area.  
The band of Coastal Saltmarsh and Mangrove Shrubland associated with the Warringine 
Creek to the east, restricted the width of the head fire to approximately 150m as it impacted 
the rear of houses on Warranqite Crescent.  Again, there was spotting involved (small spot 
fires that probably self-extinguished were found in the Coastal Saltmarsh) and the run 
parallel to the eastern end of Warranqite Crescent was probably the result of the fire spotting 
across the saltmarsh into drier Swamp Scrub beyond the creek. Spotting into the urban area 
also occurred (see Figure 15). 
 

  
Figure 14 – Maximum recorded flame heights in Swamp Scrub estimated at 12-15m and believed to be 
after the wind change (n.b. location and time of the photograph is not known to Terramatrix). 
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Figure 15 – Spot fire in the residential area. 
 
The pattern of damage to private property corresponds to these two runs of fire, with 
considerable damage at the western end of Warranqite Crescent (i.e. 12-24) where the 
150m wide head fire burnt right up to the FMZ, and further east (i.e. 40-64 Warranqite 
Crescent), where the head fire ran parallel to homes rather than directly at them.  In between 
these two areas (i.e. behind 26-38 Warranqite Crescent), the fire was moderated by the 
presence of the Warringine Creek, and although the fire crossed the creek there was only a 
narrow strip of dry vegetation between it and the houses.  Damage in this area was due 
mainly to ember attack.  
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Map 6 – Fire progression ‘mud map’ (n.b. the rough nature of the map is intended to reflect the lack of 
certainty about the location and timing of the fire perimeter and spot fires due to the paucity of 
observations or records) (n.b. extent of fire south of the reserve is not shown in the aerial photograph). 
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4.4 Comparison with modelled fire behaviour 
A prediction of fire behaviour on the day of the fire was conducted using the most applicable 
models1 and the stream of weather data from the HMAS Cerberus AWS2.  For the purposes 
of predicting fire behaviour, the fuel complex was considered to be scrub with an average 
height of 3m and a fuel load of 25t/ha (see Section 3.1.2).  The fire behaviour characteristics 
modelled were forward rate of spread, flame height, fire line intensity and maximum spotting 
distance. 
 
It was initially thought that an accurate re-creation of the progress of the fire within 
Warringine Park (Coastal Section) would be possible, as it initiated from one or more point 
ignitions in close proximity to each other, spread under a relatively constant wind speed and 
direction, and the timing and strength of the wind change were recorded in the HMAS 
Cerberus AWS data.  However, the inspection of the fire ground and completion of the fire 
severity mapping revealed that fire development was heavily influenced by multiple spot 
fires, which coalesced before or with the westerly / southwesterly wind change.  The timing 
of these spot fires could not be established from eyewitness accounts, photographs or CFA 
logs. 
 
Without accurately knowing the location and timing of the spot fires, a reliable detailed re-
creation of the progression of the fire was virtually impossible.  A simplified re-creation based 
on the 15:38 hours timing of the spot fire in the northwest of the reserve was possible, but 
this did not account for the multiple fire runs observed.   
 
The predicted fire behaviour characteristics, based on the 30 minute interval weather stream 
from the HMAS Cerberus AWS, are presented in Table 5.  The period covered is from 14:00 
hours to 21:00 hours.  It should be noted that both temperature and relative humidity have 
been adjusted by two hours to allow for the time lag taken for fine fuels to reach equilibrium 
moisture content (i.e. the fine fuels at any point in time have the fuel moisture determined by 
the temperature and relative humidity they experienced two hours previously).  Thus the 
weather data in Table 5 varies from the original AWS data presented in Table 3. 
 
 
  

                                                
1FFDI from Noble et al. (1980); 
  Rate of spread in Scrub from Catchpole et al. (1998); 
  Fire line intensity from Byram (1959); and 
  Flame length from Byram (1959). 
2 Some weather readings were collected by MPS and Transfield staff using hand held instruments, 
but these data were not used in the modelling as they were one off readings at various times and 
locations across the Peninsula, and did not improve the data set available from the HMAS Cerberus 
AWS.  
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Table 5 - Predicted fire behaviour based on 30 minute interval weather data from the HMAS Cerberus 
AWS during the period the fire was active.   

Time 
Temperature 

(°C) 

Relative 
humidity 

(%) 

Wind 
speed 
(km/h) 

Wind 
direction 

Drought 
factor 

FFDI 
Rate of 
Spread 
(m/h) 

Intensity 
(kW/m) 

Flame 
length 

(m) 

14:00% 36.2% 21% 31% 360%%N% 6.9% 29.2$ 2811$ 32,771$ 9.3$
14:30% 36.2% 20% 26% 350%%N% 6.9% 26.9$ 2317$ 27,006$ 8.5$
15:00% 37.0% 19% 33% 340%%N% 6.9% 33.7$ 3012$ 35,104$ 9.6$
15:30% 37.3% 18% 31% 350%%N% 6.9% 33.6$ 2811$ 32,771$ 9.3$
16:00% 37.9% 16% 26% 360%%N% 6.9% 32.7$ 2317$ 27,006$ 8.5$
16:30% 38.3% 16% 28% 350%%N% 6.9% 34.7$ 2514$ 29,300$ 8.8$
17:00% 38.2% 16% 24% 350%%N% 6.9% 31.5$ 2122$ 24,730$ 8.1$
17:30% 38.5% 16% 57% 260%%W% 6.9% 68.9$ 5494$ 64,041$ 12.6$
18:00% 37.6% 17% 28% 260%%W% 6.9% 32.8$ 2514$ 29,300$ 8.8$
18:30% 38.1% 17% 18% 230%%SW% 6.9% 26.4$ 1546$ 18,022$ 7.0$
19:00% 37.2% 17% 11% 210%%SW% 6.9% 21.7$ 899$ 10,484$ 5.5$
19:30% 29.1% 31% 30% 270%%W% 6.9% 15.9$ 2712$ 31,610$ 9.1$
20:00% 27.4% 46% 21% 270%%W% 6.9% 7.2$ 1832$ 21,352$ 7.6$
20:30% 26.8% 48% 17% 290%%W% 6.9% 6.0$ 1452$ 16,923$ 6.8$
21:00% 24.6% 57% 13% 270%%W% 6.9% 3.7$ 1081$ 12,599$ 6.0$

 
Table 5 shows that the predicted fire behaviour is in agreement with the anecdotal reports of 
flame heights of 30-40 feet (9–12 m).  The predicted rate of spread accounts for the 
progress of the fire through the reserve during the period from ignition to the wind change.  
The values for forward rate of spread presented in Table 5 are the predicted steady state 
value for the prevailing weather, slope and fuel conditions during the time period.  In reality, 
however, fires need time and space to develop to their full potential rate of spread (Cheney, 
1981).  The fire on 3rd January 2015 progressed as multiple spot fires (point ignitions), with 
each of the individual ignitions going through an acceleration phase, thus the actual speed at 
which the fire front progressed through the fuel is likely to be less than that presented in the 
Table 5.  Counterbalancing this is the ‘leap-frogging’ effect of the spotting. 
 
The predicted fire behaviour is reasonably consistent up to the wind change at 17:30 hours, 
with the minor changes in rate of spread, fine line intensity and flame height explained by 
small variations in temperature, relative humidity and wind speed.  The most dramatic 
change in predicted fire behaviour occurred when the gusty, westerly wind change crossed 
the fire ground.  All fire behaviour characteristics increased markedly, with intensity almost 
doubling and an extra 4–5m being added to the flame heights.  This is due to the temporary 
increase in wind speed, and the effect of increased head fire width on the forward rate of 
spread.   
 
The eastern flank of the fire was exposed to the full force of the westerly wind change 
(peaking at 57km/h) and became the head fire.  This resulted in the eastern-most run of fire 
going from a relatively narrow, elliptical fire front approximately 100m wide, to a broader 
head fire of 300-400m. 
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Cheney and Sullivan (2009) report that during such situations in grassland (i.e. when a 90˚ 
wind shift occurs) the fire will reach its potential rate of spread almost immediately, and may 
travel up to 3 times the previous speed.  It is feasible that the scrub fire behaved similarly.   
 
Eyewitness accounts (Padgett, 2015) and time stamped video footage indicate that the 
increase in fire behaviour associated with this frontal influence was relatively short lived, 
possible only lasting 15–20 m minutes.  This is supported by the weather readings at HMAS 
Cerberus AWS.   
 
There are limitations to using fire spread models to predict fire behaviour, as they are 
simplifications of reality and rarely account for the fine scale variation in topography, fuel and 
wind speed experienced on the fire ground.  One such limitation is accounting for the 
significant spotting, which caused multiple point ignitions whose exact location and timing is 
unknown, whilst the interaction of spot fires is hard to quantify.  The shrubland fire spread 
model (Catchpole et al., 1998) used during this analysis does not consider the moisture 
content of fine fuel (dead or live) as a statistically significant predictor of the rate of spread.  
Thus, neither short-term changes in the moisture content of dead fine fuels (material less 
than 6mm) nor longer term seasonal dryness (such as the Keetch-Byram Drought Index or 
the Drought Factor) are considered in predicting fire spread in shrubland using the 
Catchpole et al. (1998) model.  Under relatively mild summer conditions with low drought 
indices (such as those present on 3rd January 2015) and/or in coastal or riparian areas with 
potentially elevated soil moisture, the rate of spread in shrublands may, therefore, be over 
predicted. 
 
4.5 Coastal and inland fire weather 

4.5.1 Weather on the day 

The weather at Melbourne Airport is generally considered to be representative of the greater 
Melbourne area, whereas in reality there can be significant local variation particularly in 
coastal or elevated areas, e.g. Mornington Peninsula and Dandenong Ranges respectively. 
 
Hastings is on the eastern side of the Mornington Peninsula, which is bordered by Port 
Phillip Bay to the west, Bass Strait to the south, and Western Port Bay to the east.  The 
Warringine Park (Coastal Section) is immediately adjacent to Western Port Bay with most of 
the park within 800m of the Coastal Saltmarsh.  
 
The weather on the day of the fire was compared between HMAS Cerberus AWS 
(approximately 5km south of the fire and in a very comparable coastal setting) and 
Melbourne Airport AWS (approximately 75km northwest of the fire and less affected by 
coastal influences).   
 
Table 6 compares weather observations relating to fire behaviour from the HMAS Cerberus 
AWS and the Melbourne Airport AWS, recorded on 3rd January 2015, and Figure 16 and 
Figure 17 track key fire weather parameters at the two weather stations over the course of 
the day.   
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Table 6 – Key weather observations at HMAS Cerberus AWS and Melbourne Airport AWS on 03/01/2015. 

Parameter HMAS Cerberus 
AWS 

Melbourne Airport 
AWS 

Maximum FFDI 39 83 
FFDI at 14:30 hours 33 72 
Maximum temperature (°C) 38.5 38.5 
Maximum wind speed (km/h) 57 61 
Minimum relative humidity (%) 16 12 
Drought factor 6.9 8.9 
Wind change timing 17:29 17:58 
 
There are some significant differences between observations at the two stations, with the 
conditions at Melbourne Airport AWS being either more severe or comparable to those at 
HMAS Cerberus.  The most notable differences were the maximum FFDI, difference in 
drought factor and the difference in the timing of the wind change.  
 
The difference in FFDI is significant and is most readily explained by the sustained, higher 
wind speeds recorded over the course of the day at Melbourne Airport (see Figure 16 and 
Figure 17) and the higher drought factor.  
 
The difference in drought factor (better thought of as ‘fuel availability’) is of interest as the 
drought factor of 6.9 at HMAS Cerberus indicates that almost 70 percent of the surface 
(litter) fuel profile was available to burn, whereas the drought factor of 8.9 for the Melbourne 
Airport indicates that almost 90 percent of the surface fuel profile was available to burn.   
 
The timing of the wind change is also interesting as not only was there approximately 30 
minutes difference, but the strong, gusty conditions experienced at HMAS Cerberus were 
not recorded at Melbourne Airport, where the passing front was characterised by a 
significant rise in relative humidity and gradual drop in both temperature and wind speed. 
 
The analysis demonstrates the importance of monitoring local weather conditions.  Whilst 
this is merely a snap shot of one day, the analysis illustrates the value of using local weather 
information in understanding and responding to local fire behaviour conditions.  This is an 
area that justifies further consideration. 
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Figure 16 - Weather observations from the Melbourne Airport AWS on 3rd January 2015. 
 

 
Figure 17 - Weather observations from the HMAS Cerberus AWS on 3rd January 2015. 
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4.5.2 Longer term fire weather analysis 

In South-eastern Australia, the McArthur Forest Fire Danger Index (FFDI) is typically used to 
represent both the level of bushfire threat and difficulty of suppression on a given day, based 
on a set of fuel and weather conditions.  It is a non-dimensional index that is a critical input 
to determining key fire behaviour parameters such as forward rate of spread, fireline 
intensity, flame length and spotting distance.   
 
FFDI is calculated using the following equation (Noble et al., 1980): 
 FFDI = 2exp(-0.45 + 0.987In(Df) – 0.0345RH + 0.0338T + 0.0234V) 
 
Where:  RH = Relative humidity (%) 
  T = Ambient air temperature (°C) 
  V = Mean wind speed 10m above ground level (km/h) 
  Df = Drought factor in the range of 0–10 
 
The Bureau of Meteorology maintains an extensive network of unmanned, Automatic 
Weather Stations (AWS), that collect weather readings from which FFDI can be calculated.  
The HMAS Cerberus AWS was considered the most representative of the fire site as the 
physical attributes of its location closely match those of Warringine Park (Coastal Section).  
The HMAS Cerberus AWS is approximately 4km south of Warringine Park (Coastal 
Section), and both are located on or close to the western shore of Western Port Bay.   
 
The HMAS Cerberus AWS has a 30 minute recording frequency, with recordings being 
made on the hour and on the half hour, 24 hours a day, 365 days per year. 
 
The peak FFDI on the day of the fire (03/01/2015) was calculated to be 39, which equates to 
a Fire Danger Rating of ‘Very High’.  Generalised extreme value analysis (GEV) (after 
Douglas et al., 2013) was used to determine the return interval of this FFDI, and of higher 
FFDIs relevant to fire management planning on the Mornington Peninsula. GEV has been 
used in guiding human activities against many natural disasters (e.g. floods, storms, heat 
waves and winds), but has only recently being adopted for extreme fire weather analysis 
(Douglas et al., 2013).  In the case of FFDI, GEV uses a sample based on the yearly 
maximum FFDI for each year available in the dataset and then extrapolates from this sample 
using the ‘y-intercept’ method (see Douglas et al., 2013 for more detail on the methodology).   
 
Analysis of the HMAS Cerberus AWS dataset produced the following outputs; 

• Number of entries with FFDI 
• Maximum FFDI 
• Mean FFDI 
• Frequency distribution by FFDI and FDR ranges 
• 90th percentile FFDI 
• 95th percentile FFDI 
• 99th percentile FFDI 
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• 99.9th percentile FFDI 
• 200 year return interval FFDI 
• Maximum wind speed (km/h) 
• Minimum relative humidity (%) 
• Maximum temperature (°C)  
• Maximum drought factor (0–10) 

 
The dataset was analysed for gaps or duplication, focusing on the values required to 
calculate FFDI.  It should be noted that FFDI was not able to be calculated between the 
01/09/1991 and 21/01/1994 as data were missing from the ground moisture tables sourced 
for the HMAS Cerberus AWS and therefore reliable Drought Factors were not able to be 
calculated.  334,704 or 91.3% of entries were available for FFDI analysis, with 31,804 or 
8.7% of entries being excluded due to missing or incomplete data. 
 
Table 7 shows the frequency distribution of FFDI according to ranges that correspond to Fire 
Danger Ratings.  FFDIs greater than 50 (Severe) account for 0.0341% of all entries over the 
22 years of data available from the HMAS Cerberus AWS. 
 
Table 7 - Frequency distribution of FFDI by Fire Danger Ratings at the HMAS Cerberus AWS. 

Fire Danger Rating FFDI Range No. of entries % of entries 

Code Red 100 + 1 0.0003 
Extreme 75 - 100 9 0.0027 
Severe 50 - 74 114 0.0341 
Very High 25 - 49 1,780 0.5318 
High 12 - 24 6,145 1.8360 

Low-Moderate 0 - 11 326,655 97.5952 
  Total 334,704 100.000 

 
 
It is interesting that all entries above an FFDI of 75 (Extreme and Code Red) occurred on 
Black Saturday 7th February 2009 (i.e. all on one out of 8,030 days).  This fact may be 
explained by the mild coastal climate present at the weather station, but may also be due an 
artifact of the 30 minute recording frequency of the HMAS Cerberus AWS which gives rise to 
the possibility that higher FFDIs of very short duration have been ‘missed’ between readings.   
 
Table 8 shows a range of statistics drawn from the HMAS Cerberus AWS, including the 
maximum FFDI, mean FFDI, and the 90th, 95th, 99th and 99.9th percentile FFDIs, for all data 
(Table 8a) and just for the summer period (Table 8b).   
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Table 8 - FFDI statistics drawn from the HMAS Cerberus AWS a) all data and b) ‘summer months’ 
(November – March) only. 
a) Number of entries 366508 b) Number of entries 10065 

Number of entries with 
FFDI 334,704 Number of entries with 

FFDI 8,612 

% of entries with FFDI 
available 91.3% % of entries with FFDI 

available 85.6% 

Maximum FFDI 101 Maximum FFDI 101 
Average FFDI 2 Average FFDI 4 
90th percentile 4.4 90th percentile 6 
95th percentile 6.8 95th percentile 9 
99th percentile 18.6 99th percentile 24 
99.9 percentile 41.2 99.9 percentile 46 
Max wind 72 Max wind 61 
Min RH 5 Min RH 5 
Max temp 45.4 Max temp 45.4 
Max DF 10 Max DF 10 

 
 

 
Figure 18 - Ranked yearly maximum FFDI values plotted on a linear log10 scale as per Douglas et al. 
(2013). 
 
Figure 18 shows the ranked yearly maximum FFDI values plotted on a linear log10 scale, 
with the corresponding ‘y-intercept’ equation and the coefficient of variation (R2) value. Table 
9 show modelled FFDIs at various return intervals as per the ‘y-intercept’ method outlined in 
Douglas et al. (2013).   
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Table 9 - Modelled FFDIs at various return intervals as per the ‘y-intercept’ method detailed in Douglas et 
al. (2013).   

Return Interval (yrs) GEV FFDI 
10 79 
50 111 

100 125 
200 139 
500 157 

 
FFDI (y) Recurrence (x) 

39 1.3 
87 14.9 

100 28.5 
120 77.9 

 
 
The generalised extreme value analysis indicates that the 50 year return FFDI relevant to 
the Warringine Park (Coastal Section) is 111.  The recurrence interval for the FFDI of 39 that 
occurred on 3rd January 2015 is 1.3 years, indicating that fire weather conditions comparable 
to those experienced during the bushfire on the 3/01/2015 are likely to occur almost every 
year. 
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5 Research theme 2 – Fuel management zones 
5.1 Introduction 
Research theme 2 focused on the effectiveness of the existing FMZs, and any 
recommendations for change resulting from the assessment of their effectiveness.  FMZs 
are intensively fuel-managed strips within the reserve that aim to reduce fire behaviour 
impacting on the adjacent dwellings.  They are a key component of MPS’s fire management 
in bushland reserves. 
 
The research questions were: 

1. Document the value of the existing FMZs in achieving “no potential for flame or 
radiant heat ignition of houses and other key assets” (a key objective for the Shire in 
bushland reserve fire management); and 

2. Provide recommendations (if any) for changes to existing FMZs for this reserve, and 
outline how these could be applied more generally to the Fire Management Plans of 
other Shire managed bushland reserves. 

 
5.2 Effectiveness of existing FMZs 
The implementation of FMZs (and other fire management treatments) ultimately aims to 
achieve the MPS fire management objectives.  The objectives for reserve fire management 
were developed in consultation with MPS staff as part of the Audit of Bushland Reserve Fire 
Management Planning and Implementation (Terramatrix, 2009).  The objectives are: 

• No unplanned fires within a reserve; 
• No person should be killed or suffer serious injury in fire; 
• No potential for flame or radiant heat ignition of houses and other key assets; 
• Biodiversity is protected and enhanced; 
• Council and residents understand their shared responsibility and work cooperatively; 

and 
• Potential long-term impacts are identified and referred to appropriate authorities. 

 
The MPS web page for Warringine Park (Coastal Section) also listed a set of objectives 
specific to the FMZ1.  MPS advised that these objectives have been superceded by the 
2009 fire management objectives.  That being the case, it is advised that MPS ensure their 
website (and any other communication materials) have the most up to date information.   
 
The effectiveness of the existing FMZs was assessed in the context of the conditions 
experienced during the fire by examining the outcomes that actually resulted.  The existing 
FMZ1, and FMZ2 where present, proved effective in preventing the ignition of homes from 
flames or radiant heat generated by vegetation burning within Warringine Park (Coastal 
Section).  The most severely damaged dwellings were at 26 Warranqite Crescent and 50 
Warranqite Crescent.  In both cases, it is reported that embers ignited garden vegetation 
and flammable structures (pergola and planter box respectively) that then ignited the 
buildings. 
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It is important, however, to acknowledge that other factors contributed to the effectiveness of 
the FMZs.  Work by firefighters on the ground and by water bombers moderated fire 
behaviour as it approached the houses, thus reducing the overall radiant heat load on 
dwellings.  The ability of firefighters to protect the rear of the dwellings would have been 
enhanced by the additional defendable space provided by the FMZ.  
 
In addition, there is evidence that wooden fences and green garden vegetation (see Figure 
19) acted as a barrier to some of the radiant heat, at least until these objects themselves 
ignited. 
 

 
Figure 19 - Scorched vegetation indicating its role as a radiant heat barrier, although in this example the 
hedge would have been too low to provide an effective shield to the elevated dwelling out of shot to the 
right. 
 
It is also relevant that the scrub fire was driven by winds of about 35km/h for much of the 
time, and not the 40km/h or 45km/h winds assumed by the MPS test fire (Terramatrix, 2009) 
and AS 3959-2009 (Standards Australia, 2009) respectively. 
 
Our understanding is that the FMZ was not intended to prevent the loss of fences or 
outbuildings close to the reserve boundary.  Thus the loss of these assets on numerous 
properties is not an indication that the FMZ failed in its achieving its stated objectives.   
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FMZs are arguably not the appropriate treatment to prevent the loss of fences (particularly 
timber paling fences) and outbuildings.  Their vulnerability to ignition from ember attack and 
small spot fires means that increasing the size of the FMZ to protect fences and outbuilding 
from flame and radiant heat is likely to require significantly more vegetation to be removed  
 
The FMZ and defendable space provided by a garden on private property should work 
together to provide the setback from the hazardous vegetation needed to reduce flame and 
radiant heat to an acceptable level.  Thus, the width of the FMZ can vary to take into account 
the amount of defendable space on private property.  The FMZ behind the homes on 
Warranqite Crescent was the same width for long sections (see Figure 20), regardless of 
where the houses were sited on their blocks.  That is, the FMZ did not take into account the 
defendable space, or lack thereof, on private property, and compensate for the houses built 
very close to the reserve boundary. 
 
It should be noted that the properties in the Warranqite estate, contained cultivated gardens 
comprising mown lawns, garden beds, ornamental trees, paved areas etc.  We believe that 
they were generally being managed to a standard that allowed them to be considered part of 
the defendable space (see CFA, 2012a for discussion of landscaping for bushfire 
protection). 
 

 
Figure 20 – FMZ1 behind dwellings on Warranqite Crescent.  Note that leaf freeze indicates that wind, and 
hence flames, were angled slightly away from the fence (angled to the north east in the direction of the 
main fire run) and dwellings at this point which would have contributed to FMZ effectiveness). 
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Access was provided from Warranqite Crescent to the FMZ in the reserve via two 
easements running between numbers 22 and 24, and 38 and 40, and a vacant allotment 
(number 64).  These points were utilised by fire services to access the reserve from a safe 
location and protect nearby dwellings (see Figure 21). 
 
In some circumstances an FMZ may also provide a fire control line that supports fire 
services containing the fire within the reserve.  This was the case to a large extent in the 
north, although spot fires did occur well into the residential area, and fire spread short 
distances onto many private allotments via burning fences and garden vegetation.  The FMZ 
along the southern boundary was less effective in containing the fire within the reserve as it 
provided a narrow firebreak, with combustible grassland beyond it.  Linear firebreaks in such 
a setting are likely to be breached by a running fire, particularly if spotting is occurring (CFA, 
2001; Cheney and Sullivan, 2009; VicRoads, 2012; Wilson, 1998). 
 

 
Figure 21 – Access points from the road network onto the FMZ at various points facilitated its use as a 
fire control line to protect the adjacent dwellings. 
 
5.3 Recommended changes to FMZs 
Methodology 
To determine whether changes to the existing FMZs are recommended, we modelled the 
setback of vegetation within the reserve from the adjacent houses required to reduce radiant 
heat to less than 12.5kW/m2, which is generally used as the level that can be withstood by 
homes that were not built to a construction standard under AS 3959-2009, or its 
predecessors.  Where the actual BAL of newer dwellings could be established, we mapped 
the setback needed to achieve that BAL rather than the generic 12.5kW/m2 (refer to Section 
7.2 for details of the BALs). 
 
The recommended setbacks were determined for two scenarios, comprising: 

• AS 3959-2009 default inputs and assumptions; and 
• AS 3959-2009 weather and fuel inputs, but recognising the effect on fire behaviour of 

the extent and orientation of the hazardous vegetation behind the eastern half of 
Warranqite Crescent. 

 
We consider that the AS 3959-2009 assumptions are reasonably valid for the area west of 
24 Warranqite Crescent, which could feasibly be impacted by a large fire that burnt into the 
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reserve from rural land to the south-west.  East of 24 Warranqite Crescent, however, fire 
impact is moderated, to an extent, by one or more of: 

• The presence of Coastal Saltmarsh vegetation; 
• The requirement for spot fires to develop from a point ignition; 
• Short run lengths through flammable vegetation; and 
• Narrow head fire width due to the restricted distribution of hazardous vegetation. 

  
It was originally proposed to also model FMZ requirements under the set of weather 
conditions used previously by Terramatrix in audits of fire management in MPS reserves 
(Terramatrix, 2009).  The only variation between these conditions and the second scenario 
described above was a wind speed of 40km/h rather than 45km/h.  This produced very little 
difference in results and it was considered more informative to show the localised AS 3959-
2009 results as they relate directly to the current land use planning and building controls.  
 
It should be noted that modelling fire behaviour is a complex task owing to the interaction of 
the input variables of weather, fuel and topography.  A degree of caution should therefore be 
exercised in interpreting the results of any fire behaviour modelling exercise.  The sources of 
modelling difficulty include uncertainty in the relationships between weather, vegetation and 
topography and fire spread, intensity, spotting and flame lengths.  Compounding this 
uncertainty is the difficulty in representing small-scale variations in factors such as 
vegetation and topography.  As a single variable can have a considerable range, a large 
number of permutations are possible.  A comprehensive assessment of all possible 
outcomes is not computationally feasible or desirable.  Instead the fire behaviour modelling 
results should be taken as indicative of potential fire behaviour, under the nominated fire 
weather conditions, rather than a precise prediction.  Professional judgment was used to 
inform and interpret the fire behaviour modelling.   
 
In particular, the modelling of fire behaviour in the narrow, linear strip of vegetation to the 
east of 40 Warranqite Crescent was a challenge.  This fire was an accelerating spot fire that 
was being constrained by the narrowing width of the vegetation.  Cheney (1981) provides a 
conceptual equation by which fires originating from a single point can be accelerated to their 
quasi-steady state rate of spread.  This equation assumes a head fire has time and space to 
increase its width, but does not account for the narrowing of a head fire.  Head fire width has 
been shown to be a critical factor in determining the potential spread rate in both grassland 
(Cheney and Sullivan, 1997; Cheney and Gould, 1995) and forest (Gould et al., 2007), but 
detailed studies for shrubland or scrub fuel types have not been undertaken.  In addition, the 
View Factor radiant model embedded in AS 3959-2009 assumes the fire is approaching the 
building, not spreading past it at a distance. 
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Table 10 – Inputs to defendable space modelling. 

Input 

Scenario 

AS 3959-2009 default 
inputs & assumptions 

AS 3959-2009 localised 
for credible fire 

progression 
FFDI 100 100 
Temperature (°C) 34.85 34.85 
Relative humidity (%) 25 25 
Wind speed (km/h) 45 45 
Wind direction (°) N/A W / SW 
Drought factor 10 10 
Effective slope (°) 0 0 
Site slope (°) 0 0 
Vegetation type Scrub Scrub 
Vegetation height (m) 3 3 
Fuel load (t/ha) 25 25 
Length of fire run N/A 500m 
Steady-state rate of spread Yes No 
Radiant heat model & 
assumptions 

View Factor (AS 3959-2009 
defaults) 

View Factor (AS 3959-2009 
defaults) 

 
Table 11 – Results of fire behaviour modelling. 

Output 

Scenario 

AS 3959-2009 default 
inputs & assumptions 

AS 3959-2009 localised 
for credible fire 

progression 
Elevation 4.7$ 4.3$
Flame Angle 54.0$ 73.0$
View Factor 0.5807$ 0.1111$
Emissive Power 76.0$ 76.0$
Path Length 6.6$ 24.2$
Atmospheric Transmittivity 0.877$ 0.819$
Accelerating FROS (km/h) 2.5$ 2.4$
Steady State FROS (km/h) 4.2$ 5.3$
VF Flame Length (m) 11.6$ 9.0$
Calculated Intensity (kW/m) 53,816$ 30,613$
Distance to 12.5kW/m2 (m) 27.3% 18.0%
Distance to 19kW/m2 (m) 19.1$ 13.6$
Distance to 29kW/m2 (m) 13.1$ 9.8$
Distance to 40kW/m2 (m) 9.7$ 7.4$
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Results and discussion 
The MPS position is that FMZs recognise the contribution of defendable space assumed to 
be provided on the private property side of the reserve boundary, and incorporate this in the 
total setback required.  Thus the closer a dwelling is to the reserve boundary, the greater the 
width of FMZ required within the reserve.  At Warringine Park (Coastal Section), particularly 
along the eastern section of Warranqite Crescent, many homes are set close to the reserve 
boundary, and thus provide little defendable space within the private property. 
 
Both of the scenarios modelled indicate the need for significantly increased FMZs within the 
reserve, particularly to the east of 30 Warranqite Crescent.  It is important, however, to 
recognise that the standard AS 3959-2009 methodology did not account for: 

• The moderating impact of the Coastal Saltmarsh vegetation associated with the 
creek behind 22-38 Warranqite Crescent;  

• The development of the fire that ran parallel to the eastern section of Warranqite 
Crescent having to start from a point ignition (spot fire) east of the creek and 
therefore not at steady-state rate of spread as it spread past the dwellings; 

• The narrow width of the head fire in the Swamp Scrub east of 40 Warranqite 
Crescent that would limit rate of spread;  

• The dwellings ‘looking at’ the flame profile as the fire spread past them, rather than 
into an approaching head fire;  

• The role of fencing and garden vegetation, in places, as a barrier to radiant heat from 
the bushfire; or 

• The role of suppression efforts by the CFA and residents. 
 
All these factors (as well as the lower wind speed experienced on 3rd January 2015) are 
likely to have contributed to the existing FMZ having achieved its stated asset protection 
objectives during the fire in the reserve. 
 
They also mean that the potential FMZs shown on Map 7 are likely to overstate the 
requirement for FMZs.  Consequently, more detailed modelling was undertaken that better 
accounted for the extent and orientation of the hazardous vegetation, i.e. a fire accelerating 
from a point ignition, with a 30m flame front, spreading parallel to the dwellings east of 40 
Warranqite Crescent under a 45km/h W-SW wind. 
 
The FMZ indicated by this modelling is shown on Map 8.  It can be seen that it is less than 
that indicated by the standard AS 3959-2009 approach, but still greater than the existing 
FMZ in places.  Its implementation would result in almost all of the Swamp Scrub being 
removed from behind the eastern section of Warranqite Crescent, thus the FMZ would 
effectively remove the hazard in its entirety and leave the dwellings exposed only to the low 
hazard Coastal Saltmarsh vegetation. 
 
In regards to the area approximately between 26 and 40 Warranqite Crescent, the 
Warringine Creek and associated Coastal Saltmarsh vegetation provides a natural fire 
moderation zone.  The fire severity mapping shows that the fire north and east of the creek 
was less intense than that in the run up to the creek, although again the effect of fire 
suppression needs to be recognised.   
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The red dotted line on Map 7 and Map 8 indicates the effect on the modelled FMZ width of 
some homes having been built to a BAL under the BPA, i.e. it shows a reduction in the 
required FMZ width where dwellings have been constructed to withstand more radiant heat 
than the maximum of 12.5kW/m2 assumed for houses not built to a bushfire construction 
standard under AS 3959-2009 or its predecessors.  It is clearly advantageous for reserve 
management to consider the enhanced resilience of newer development when determining 
the need for perimeter FMZs. 
 
Given the proximity of the creek to the houses on Slocombe Close and the western end of 
Warranqite Crescent, there are constraints to the width of FMZ possible without some 
vegetation management in the riparian strip.  Any fuel management in this area would need 
careful consideration, and it is generally considered inappropriate to remove vegetation from 
creek banks and riparian strips.  The listing of the Bittern Wetlands as a Ramsar site may 
impose additional controls on vegetation management. 
 
There may be an opportunity to sensitively manage post-fire regrowth in this area to reduce 
the density of regenerating scrub.  It may be possible to use low growing ground cover 
species of low inherent flammability to stabilise the soil in this area.  In effect, the existing 
FMZ1 would be complemented with a form of FMZ2.   
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Map 7 – FMZ requirements indicated by AS 3959-2009 test fire default inputs and assumptions applied to whole of residential boundary. 



 Hastings Bushfire Case Study 
 

 

48 

 
Map 8 – FMZ requirements indicated by AS 3959-2009 modified test fire with site-specific constraints on fire development applied east of 24 Warranqite 
Crescent. 



 

49 

6 Research theme 3 – Community engagement and fire 
education 

6.1 Introduction 
The preparedness and response of households exposed to bushfire is often critical to 
determining the outcomes of the fire.  Research theme 3 explored the community 
experience.  The research objectives were to: 

• Document the impact of the fire on private property and discuss any learning 
outcomes for property preparedness for bushfire; and 

• Survey local residents directly impacted by the fire on their experience, with 
questions formulated around the following: 

o Did residents consider themselves at bushfire risk where they live? 
o Prior to the fire, had they attended a CFA meeting, visited the CFA website 

for information or downloaded the FireReady app? 
o Did residents have a bushfire plan? Was it written or verbal? 
o Did they receive an Emergency Warning? How did they react to that? 
o Did residents leave early or stay and defend? Or did they wait and see what 

the fire was doing? 
o If they went, where did they go and when?  

 
6.2 Bushfire impact on private property 
Document the impact of the fire on private property and discuss any learning outcomes for 
property preparedness for bushfire 
 
The fire directly threatened properties to the north and south of the reserve.  The majority of 
damage occurred to the north, in what we are calling the Warranqite estate, where 
predominantly small urban allotments directly abutted the reserve.  The proximity of houses 
to bushland is a critical factor in the pattern of dwelling loss from bushfire in peri-urban areas 
(Chen and McAneney, 2004; 2010).   
 
A preliminary survey of damage in the Warranqite estate was conducted via an inspection 
from the FMZ within the reserve behind the homes, and from post-fire aerial photography.  
This was supplemented by information from MPS staff, residents interviewed as past of this 
case study, and losses reported in CFA situation reports.  Information on property damage 
to the south of the reserve was provided by MPS. 
 
Damage was classified as: 

0. No damage observed 
1. Minor ember damage, burnt or scorched vegetation, minor damage to built assets 

observed 
2. Radiant heat or ember damage to secondary built assets, e.g. scorched fences, 

melted plastic tanks 
3. Ignition of secondary built assets, e.g. burnt fences, burnt sheds 
4. Observable damage to dwelling 
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5. Destruction of dwelling  
 
A summary of damage is provided in Table 12 and property damage in the urban area to the 
north of the reserve, where houses were most directly exposed to fire within the reserve, is 
shown on Map 9.   
 
Table 12 -– Damage to private property in Warranqite estate. 

Address Interviewed 
Level of 
damage 

Description 

55 Reid Parade  0 No damage observed 
22 James Hird Drive  0 No damage observed 
17 James Hird Drive  0 No damage observed 
19 James Hird Drive  0 No damage observed 
21 James Hird Drive Yes 0 No damage observed 
23 James Hird Drive  0 No damage observed 
25 James Hird Drive Yes 0 No damage observed 
14 The Sheedy Way  0 No damage observed 
13 The Sheedy Way  0 No damage observed 

31 James Hird Drive Yes 0 No damage observed on private property – but reserve 
fence damaged 

28 James Hird Drive  0 
No damage observed on private property – but reserve 
fence damaged 

32 James Hird Drive Yes 3 Side fence – burnt (n.b. not directly abutting reserve) 
34 James Hird Drive Yes 3 Side fence – burnt (n.b. not directly abutting reserve) 
7 Slocombe Close Yes 1 Scorched garden vegetation 
5 Slocombe Close  0 No damage observed 

3 Slocombe Close Yes 2 
Scorched fence and melted shade cloth, scorching of 
garden vegetation 

1 Slocombe Close Yes 2 Half of side fence destroyed, garden vegetation burnt 
12 Warranqite Crescent  3 Rear fence and shed destroyed 
16 Warranqite Crescent Yes 3 Rear fence destroyed, garden scorched  
18 Warranqite Crescent  3 Rear fence and shed destroyed 
20 Warranqite Crescent  3 Rear and side fence destroyed 
22 Warranqite Crescent  0 No damage observed 

24 Warranqite Crescent Yes 2 
Rear and side fence damaged, garden scorched and 
AC unit damaged   

26 Warranqite Crescent 
Yes 

 
4 

One bedroom lost, pergola, rear and side fence 
destroyed, two solar inverters and miscellaneous 
electrics destroyed 

28 Warranqite Crescent  3 Rear and side fence destroyed 
30 Warranqite Crescent  0 No damage observed 
32 Warranqite Crescent Yes 0 No damage observed 
34 Warranqite Crescent  0 No damage observed 
36 Warranqite Crescent  0 No damage observed 
38 Warranqite Crescent Yes 2 Minor fence damage 
40 Warranqite Crescent  2 Rear fence damaged 

42 Warranqite Crescent Yes 3 
Rear fence destroyed, water tank damaged and garden 
burnt   

44 Warranqite Crescent Yes 3 
Rear fence and shed destroyed, water tank damaged, 
garden burnt  

46 Warranqite Crescent Yes 3 Rear fence destroyed, shed damaged and garden burnt 

48 Warranqite Crescent  4 
Wooden decking heavily damaged, rear fence 
destroyed  
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Address Interviewed 
Level of 
damage 

Description 

50 Warranqite Crescent Yes 4 
Rear fence and shed destroyed, side of house effected, 
major electrical damage 

52 Warranqite Crescent  3 Rear fence destroyed 
54 Warranqite Crescent  3 Rear fence destroyed 

56 Warranqite Crescent Yes 3 
Rear fence destroyed, half of side fence destroyed, 
some decking scorched 

58 Warranqite Crescent Yes 3 
Rear fence and shed destroyed, water tank damaged 
and established garden bed burnt 

60 Warranqite Crescent  2 Rear fence damaged 
62 Warranqite Crescent Yes 2 Back fence scorched, ember damage in backyard 
64 Warranqite Crescent  0 No damage observed 
66 Warranqite Crescent  0 No damage observed 
68 Warranqite Crescent Yes 0 No damage observed 
70 Warranqite Crescent Yes 0 No damage observed 
4 John Vere Close Yes 1 Minor ember damage to laser lite 
1 Seaglades Lane  3 Fence destroyed, pasture burnt 
2 Seaglades Lane  3 Fence destroyed, pasture burnt 

3 Seaglades Lane  3 Shed, greenhouses, fencing and irrigation infrastructure 
destroyed 

4 Seaglades Lane  3 Fence destroyed, pasture burnt 
558 Stony Point Road  3 Fence destroyed, pasture burnt 
580 Stony Point Road  3 Fence destroyed, 
  
Damage occurred at the western end of Warranqite Crescent (i.e. 12-24) where the 150m 
wide head fire burnt right up to the FMZ.  In this area fences, sheds and decking were 
destroyed at a number of properties and, slightly further east, 26 Warranqite Crescent was 
damaged by ember attack.   
 
Further east (i.e. 40-64 Warranqite Crescent), where the head fire ran parallel to homes 
rather than directly at them, damage was largely confined to damaged fences and sheds.  
Although ember ignition of decking at 48 Warranqite Crescent and damage to the decking 
and dwelling at 50 Warranqite Crescent from ember ignition of a planter box were notable 
exceptions.  In between these two areas (i.e. behind 26-38 Warranqite Crescent), the fire 
was moderated by the presence of the Warringine Creek, and although the fire crossed the 
creek there was only a narrow strip of dry vegetation between it and the houses.  There was 
significant damage to 26 Warranqite Crescent, however, from ember attack. 
 
Our understanding is the primary purpose of the FMZ was to protect the dwellings from 
flame and radiant heat, rather than to prevent the loss of fences or outbuildings close to the 
reserve boundary.  Damage to or destruction of such assets occurred on numerous 
properties, and was, understandably, a source of concern to residents.  Protecting perimeter 
fencing or other assets on the reserve boundary through fuel management would, in many 
locations, require much wider FMZs within the reserve than would be required for protecting 
the dwellings alone.  Given the vulnerability of softwood fences to ember attack (see 
discussion below), any additional effort would often be futile.  
 
Damage was experienced in the rural area south of the reserve, including the loss of sheds 
and fencing, a large greenhouse and other infrastructure associated with a disused nursery, 
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and reported damage to a dwelling (CFA, 2015b).  The area to the south of the reserve is of 
quite a different character to the suburb to the north.  The properties are much larger and 
contain dwellings set within grass paddocks.  This was the area of greatest fire spread onto 
private property, but damage was limited to fencing and outbuildings due, partly at least, the 
lower fire intensity in the managed grassland.  As these assets were not directly protected 
by a FMZ on the perimeter of the reserve they were excluded from further analysis. 
 
The fire highlighted a number of issues regarding property preparedness for bushfire in 
bushland reserves.  These are discussed below. 
 
Siting of dwellings on the allotment 
Many homes were located at the rear of their allotments, very close to the reserve boundary 
(see Map 9).  This prevented the property owners from providing adequate defendable 
space within their own property, and putting the pressure on MPS to determine, create and 
maintain defendable space within the reserve.  The role of land use planning in avoiding this 
situation is discussed further in Section 7.3. 
 
Fencing 
Treated pine wooden fencing was common as rear and side boundary fences in the 
Warranqite estate.  There was widespread damage or destruction of these fences (see 
Figure 22).  It is reasonable to conclude that, for a period of time, the solid wooden fences 
would have provided a barrier to some of the radiant heat emitted from the burning Swamp 
Scrub in the reserve.  Once they ignited, however, they would have become an emitter of 
additional radiant heat (see Figure 23).  The proximity of some of the houses to rear and 
side boundaries, and hence to the burning fences, would have exacerbated their impact.  
There were also several instances of wooden side fences, and the garden beds commonly 
found adjacent to them, facilitating the spread of fire up the allotments towards the houses 
(see Figure 24).  In another case, embers ignited wooden fencing some distance beyond the 
fire perimeter that, in different circumstances (e.g. immediately adjacent to a window or other 
vulnerable building element), could have ignited the adjoining dwellings (see Figure 25). 
 
Wire mesh fences were less of a hazard, but conversely provided no protection from radiant 
heat.  There were no examples at Warringine of colourbond fences being exposed to 
significant fire attack. 
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Map 9 – Location and level of damage to private property adjacent to the northern boundary of Warringine Park (Coastal Section). 
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Figure 22 – Wooden fences were destroyed along several strips of the reserve boundary. 
 

  
Figure 23 - Burning wooden fence in close proximity to dwelling. 
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Figure 24 - Fire spread into the property via garden beds along the side fence. 
 

 
Figure 25 - Ember of ignition of wooden fencing well outside the fire perimeter. 
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These observations about the relative performance of different fences are supported by 
research conducted by CSIRO who tested various fencing systems in simulated bushfire 
conditions.  They found that softwood fencing (such as treated pine) had the worst 
performance.  Whilst it acted as a radiant heat shield until ignited, it was ignitable by ember 
attack alone, after which it emitted radiant heat itself and spread flames along the fence line 
(BCRC, 2010).  
 
CSIRO concluded that colourbond steel fencing had the best performance, as it: 

• Was non-combustible and did not become a fuel source; 
• Did not contribute to lateral fire spread; 
• Maintained structural integrity as a radiant heat barrier; and 
• Reduced radiant heat immediately behind it to below 5kW/m2 (BCRC, 2010).  

 
We believe there are clear fire protection advantages to having non-combustible boundary 
fencing between dwellings and a bushland reserve.  It will prolong the period for which the 
fence acts as a radiant heat shield, remove a significant source of flame and radiant heat 
close to the dwellings, and remove an avenue of fire spread towards the dwellings.  These 
advantages would be most keenly felt where there is little setback of the dwelling from the 
reserve boundary.  Whilst non-combustible fencing should not be seen as a substitute for 
adequate FMZs, it can complement defendable space and aid protection of the dwelling 
during bushfire. 
 
MPS should investigate avenues for encouraging provision of non-combustible fencing.  This 
could include local planning scheme requirements, public education and promotion, financial 
incentives or subsidies etc..  One possibility is a subsidy scheme to support residents, who 
have lost wooden fences to bushfire in a reserve, to upgrade the replacement fence. 
 
Other flammable objects 
Garden sheds, and other flammable objects such as wood heaps, decking (see Figure 26), 
outdoor furniture etc., have long been known to contribute to houses loss (Blanchi and 
Leonard, 2005; 2008; Gill et al., 2003; Leonard and Bowditch, 2003; Wilson and Ferguson, 
1986).  This is because they are typically easier to ignite by embers than the house itself, 
and then can provide a sustained source of flame and radiant heat close to the dwelling. 
 
It is significant that three houses significantly damaged in the Warranqite estate are reported 
to have involved ember ignition of, and/or fire spread from, wooden planter boxes, pergola or 
decking respectively.  
 
Whilst a number of garden sheds burnt (see Figure 27), we are not aware of a burning shed 
causing ignition of a dwelling in the Warringine fire.  AS 3959-2009 requires ancillary 
structures, such as a shed, to be located at least 6m from the dwelling or be built to the 
same BAL as the dwelling (Standards Australia, 2009).  We recommend that this be 
promoted as the minimum separation distance for sheds and outbuildings on developed 
properties as well. 
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Figure 26 – Decking ignited but did not lead to destruction of the house, presumably due to effective 
defence by the fire service. 
 

 
Figure 27 – Burnt fences and outbuilding would have added to the radiant heat load on the dwelling.  
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Water tanks  
There is no evidence of residents or the fire services having relied on domestic static water 
supplies for fire fighting or asset protection.  Thus the failure of polyethylene tanks that 
occurred at a number of properties (see Figure 28) was not critical to the outcome of the fire, 
but does demonstrate the vulnerability to bushfire attack of certain types of domestic water 
infrastructure, including above ground plastic pipes, pumps and electrical connections (see 
Figure 29). 
 
The Bushfire CRC found that steel tanks outperformed polyethylene tanks during 
experiments that simulated bushfire attack (BCRC, 2006).  Land use planning controls now 
mandate non-combustible tanks for new development in the Bushfire Management Overlay 
area (DTPLI, 2013; 2014).  MPS should investigate other avenues for encouraging provision 
of non-combustible water tanks in bushfire prone areas. 
 

 
Figure 28 - Polyethylene water tank that failed when subjected to radiant heat from the bushfire and/or 
burning wooden fence.  
 



 Hastings Bushfire Case Study 
 

 

59 

 
Figure 29 - Non-combustible water tanks at the disused nursery south of the reserve survived, but above 
ground pipes and pumps etc. were destroyed.  
 
6.3 The preparedness and response of local residents 
The experience of witnesses was collected through face-to-face interviews with 
householders who live, or own a property that is, directly adjacent to Warringine Park 
(Coastal Section).  The residents were asked a series of quantitative and qualitative 
questions, formulated around the following: 

• Did residents consider themselves at bushfire risk where they live? 
• Prior to the fire, had they attended a CFA meeting, visited the CFA website for 

information or downloaded the FireReady app? 
• Did residents have a bushfire plan? Was it written or verbal? 
• Did they receive an Emergency Warning? How did they react to that? 
• Did residents leave early or stay and defend? Or did they wait and see what the fire 

was doing? 
• If they went, where did they go and when?  

 
Terramatrix identified all properties located along the boundary of the reserve, that may have 
been impacted by the fire.  A letter was sent to both the property and the rate payer (where 
different) from the MPS rates database. A total of 49 letters were sent. 
 
The letter asked residents to be involved in an interview during the week Tuesday March 
24th to Sunday March 29th 2015.  Residents were asked to contact the Terramatrix office by 
phone to make an appointment.  The contact details of Jo-Anne Tetteroo at MPS were also 
provided if people wanted more information about the project.   
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In addition to the letter, MPS rang households to encourage their involvement in the project.  
40 of the 49 households contacted by letter, were rung to make an appointment.  This 
strategy of directly contacting residents appeared to make a significant difference to 
response rates, with many interviewees commenting that they although they were interested 
in the project, they were unlikely to have made an appointment if they had not been called 
directly. 
 
The interviews took, on average, approximately an hour. Most interviewees were happy to 
answer all the questions, although one household felt some of the demographic questions 
regarding home ownership and age inappropriate, and declined to answer them.   
 

6.3.1 Interview questions and structure 

The experience of witnesses was collected through face-to-face interviews with 
householders who live, or own a property that is, directly adjacent to Warringine Park 
(Coastal Section).  A total of 24 interviews were conducted.  22 were conducted face-to-face 
in the house of the interviewees. Two others were completed over the phone; one because 
the property owner was away during the week the interviews were conducted, and the other 
as the property owner did not live in the Hastings area.  One interview was lost due to 
computer failure at the end of the interview and as such, these responses have not been 
included in the report. 
 
A set of interview questions guided the conversation and ensured broad consistency across 
the interviews.  The interview questions are shown in Appendix 2. 
 
The interview was divided into four sections; demographics, before the fire, during the fire, 
and lessons learnt.  The interview contained both quantitative and qualitative questions.  The 
quantitative questions were about demographics and fire planning and preparedness.  The 
qualitative component focused on interviewees’ experiences on the day, and what lessons 
they learnt from the experience.   
 
These questions, and the format of the survey, were informed by other bushfire research, 
including other projects in the MPS (Terramatrix, 2010; Terramatrix, 2015), other Victorian 
research (Be Ready Warrandyte, 2013; Whittaker et. al., 2013) and wider Australian studies 
(McLellan, 2011; McLellan et. al., 2014).  
 
The interview began with the interviewer introducing themself, providing an overview of the 
project and the structure of the interview.  The interviewee was then asked if they had any 
questions about the project and, once answered, the interview commenced.   
 
As a rule, the quantitative questions were all read to the interviewee/s verbatim, and a 
response for each question recorded.  The qualitative questions were used as a guide, with 
the flow of the response to one question often providing the answer to other questions. 
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The interviewer recorded the answers directly into a survey document on a laptop.  Each 
interview was given a unique number identifier and are not identified in the report.  
Anonymity was not a big concern for most interviewees, although some checked that they 
would not be identifiable via their responses, particularly where their feedback about reserve 
management or fire management was negative.  
 
The small sample size, the resident’s recent experience with bushfire and the fact that the 
interviews were targeted at households located directly adjacent to Warringine Park, means 
the results (in particular those about fire awareness and preparedness) are not statistically 
representative of the broader population.  As such, the results should not be generalised 
beyond the sample population.  The recent experience of a bushfire may have also 
influenced their responses, with consideration of fire and fire risk more prominent to them 
than it might otherwise have been.   
 
Little comparison with other post bushfire studies is presented, as most post-fire research is 
undertaken in high-risk locations that have been impacted by significant sized fires.  The 
urban nature of the study area means the results from this study are probably not directly 
comparable to results of the other studies. 
 

6.3.2 Demographics 

A total of 24 interviews were completed, with the majority of data from one interview being 
lost due to computer failure at the end of the interview.  Hence the results are based on the 
23 complete interviews.  One interview was with the owner of a vacant block, and as such a 
number of questions about the house and make up of the household were not applicable.  
Five of the interviews were conducted with two adults from the household, resulting in the 
total number of interviewees being 28.  Of the interviewees, 15 were female (54%) and 13 
were male (46%).  The age range for each interviewee is shown in Table 13, with three 
people declining to give their age. 
 
Table 13 - Age range of interviewees. 

Age range Count Percentage 
18-30 years 1 4% 
31-40 years 1 4% 
41-50 years 3 11% 
51-60 years 5 18% 
61-70 years 6 21% 
70+ years 9 32% 
Missing 3 11% 
 
Over half the households interviewed (14, 58%) owned their house outright, five (21%) were 
paying off a mortgage and three (13%) were renting. One household declined to answer the 
question regarding home ownership. 
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Most people had been living in their current house for more than five years. Two 
interviewees had only moved into the house in the months before the fire, with one person 
stating they had moved in the week prior.  A total of five households (22%) had been living in 
the house for less than two years. Four (17%) had been there for 3-5 years. Seven (30%) 
had been there for 6-10 years and seven (30%) had been living in the house for 11-20 
years. 
 
The majority of households consisted of two adults (total of 14 households, 61%) living in the 
house at the time of the fire. Four (17%) households had a single adult living there and one 
household (4%) had three adults.  Four households (17%) consisted of adults and one to 
two children aged under 12 years. 
 
Approximately half the households had a pet (11 households, 48%), with another 11 (48%) 
having no pets.  
 
The interview asked whether people in the household had an illness or disability that may 
influence their ability to prepare for, or respond to, bushfire.  Five households (22%) had one 
or more people with an illness or disability at the time of the fire. 
 
Interviewees were asked about their previous experience with fire.  Just over half (12 
interviews, 52%) of the households contained a person with previous experience of a fire, 
whilst eleven (48%) had no prior experience.  One interviewee was currently a member of 
the local CFA brigade and another five households (22%) had someone who had previously 
been a member of a fire brigade. The majority of households (17, 74%) did not include a 
member who had been in a fire brigade. 

6.3.3 Bushfire awareness and preparedness 

Respondents were divided as to the level of bushfire threat to their area.  11 respondents 
(48%) thought it was either very likely (8, 35%) or likely (3, 13%) that a bushfire would 
impact their neighbourhood.  9 (39%) said they thought it was unlikely (5, 22%) or very 
unlikely (4, 17%). The remaining three people (13%) stated they hadn’t thought about 
bushfire. 
 
Interviewees were then asked whether, if there was a bushfire, they thought their home and 
family would be at risk and the reason behind this belief (n.b. - interviewees were able to 
provide more than one reason).  Just under half (11, 48%) responded that they believed 
their home and family were at risk.  The reason for feeling there was a risk was the proximity 
of the reserve vegetation to their property and the lack of an adequate fire break (11), and 
that the area had experienced fire in the past (2). 
 
The other 12 (52%) stated they had not thought their house or family would be at risk, 
reasoning the area is suburban and fire is not an issue in suburbia (5); that there their yard 
was well maintained and/or there was a fire break in the reserve behind their property (2); 
the type of vegetation in the reserve (mangroves) would not support a fire (1); and that fires 
tend to burn from the north, and although they can also approach from the south-west after a 
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wind change, the likelihood of this was very small (4).  Two respondents stated they just had 
not thought about it and another three said although they thought there may be some risk, 
they had not considered it a serious risk and now felt they had underestimated it.   
 
Underestimating bushfire risk is a common finding in bushfire social science research (for 
example see Gilbert, 2014 and Whittaker et al., 2010).  In addition, perceptions of a high 
bushfire risk do not always translate into action (such as preparing a bushfire plan).  Helping 
people understand the level of risk and the appropriate action they should take is, almost 
universally, an ongoing issue for emergency services. 
 
Interviewees were asked whether they had received or sought any information about 
bushfire and how to prepare for bushfire.  Ten (43%) respondents stated they had sought or 
received information and the remaining 13 (57%) said they had not.  Two respondents said 
they had used CFA online tools, resources or publications; one household had attended a 
CFA FireReady Victoria meeting; two respondents said they had attended an MPS Walk and 
Talk meeting; two respondents said they had received information from MPS (Shire 
newsletter); two respondents had seen information in the local paper; one respondents had 
seen fire related information on a television advertisement; and one respondent had 
downloaded the FireReady App.  This is a low uptake of the FireReady App, and may be 
due to the demographic being interviewed. 
 
Interviewees were then asked to state whether they had undertaken any house 
preparedness actions.  Interviewees were told that the action did not necessarily have had to 
have been performed with the specific purpose of fire preparedness.  The results are 
presented in Table 14. 
 
Households were asked to rate their level of preparedness for a bushfire occurring in their 
neighbourhood (n.b. – the interviewee who does not live at the property in Hastings was 
excluded from the analysis). Just over half of the respondents (12, 54%) considered their 
level of preparedness to be either excellent (4, 18%) or good (8, 36%).  Approximately 30 
per cent thought their level of preparedness was poor or very poor and 14 per cent stated 
they hadn’t thought about bushfire. 
 
Respondents were then asked to identify barriers to preparing better for bushfire (n.b. – 
more than one answer could be provided).  The results are provided in Table 15. The most 
frequent reason stated was that interviewees did not think it was necessary to be prepared 
or better prepared (10, 45%).  Better preparedness costs too much money was the next 
most frequent response (4, 18%), with one or two interviewees selecting each of the other 
options provided.  Three respondents gave the response of “other”, their reasons being they 
planned to leave and therefore did not need to prepare; they thought they were prepared; 
and they had just moved in. 
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Table 14 - House preparedness actions. 

Action Had done Had not 
done 

N/A 

You had regularly mowed your lawn and removed dry 
shrub within your property. 21 (91%) 0 (0%) 2 (9%) 

You had cleared gutters of leaves. 15 (65%) 5 (22%) 3 (13%) 
You had installed non-flammable (e.g. metal) gutter 
protection. 

0 (0%) 20 (87%) 3 (13%) 

You had sealed roof junctions, gaps around roof 
lights, ventilators and evaporative cooler with non-
combustible weather strips and draught stoppers. 

11 (48%) 11 (48%) 1 (4%) 

You had installed seals and/or draft protectors around 
windows and doors to prevent ember entry. 13 (57%) 9 (39%) 1 (4%) 

You had covered underfloor spaces (i.e. under 
houses or under decking) to prevent embers and 
flames entering. 

1 (4%) 1 (4%) 21 (91%) 

You had enclosed eaves and sealed all gaps 
between fascias or rafters. 

13 (57%) 9 (39%) 1 (4%) 

You had ensured that external timbers had a sound 
coat of paint. 8 (35%) 3 (13%) 12 (52%) 

You had covered windows not protected by shutters 
with wire mesh screens 1.5mm (not aluminium). 

6 (26%) 16 (70%) 1 (4%) 

You had installed wire mesh screens 1.5mm (not 
aluminium) over all external doors. 

6 (26%) 16 (70%) 1 (4%) 

You had installed non-combustible sarking (lining) 
under roofing. 13 (57%) 9 (39%) 1 (4%) 

You had moved combustible materials (such as 
firewood and garden furniture) away from the house. 

12 (52%) 8 (35%) 3 (13%) 

You had obtained and prepared equipment to put out 
spot fires (e.g. ladder, buckets and mops). 

9 (39%) 13 (57%) 1 (4%) 

You had prepared a kit of personal protective clothing 
for each member of the household. 4 (17%) 18 (78%) 1 (4%) 

You had stored important documents and 
possessions off-site or in a fire safe compartment. 13 (57%) 9 (39%) 1 (4%) 

 
  



 Hastings Bushfire Case Study 
 

 

65 

 
Table 15 - Barriers to preparing better for bushfire. 

Barriers to preparing better for bushfire Count Percentage 

It costs too much money 4 18% 
It takes too much time 1 5% 
I am unsure what needs to be done 2 9% 
Regulations (e.g. needing a permit; local 
laws) 

1 5% 

I need assistance 2 9% 
I am too busy 1 5% 
I do not consider it necessary 10 45% 
Other 3 14% 
 
Twelve (55%) respondents stated they had a bushfire plan, with all of them planning to 
evacuate (the word “evacuate” was used by residents, rather than the agency terminology of 
“leave early”). Of the twelve, two (17%) had written down their plan and eight (67%) had 
practised3 their plan.  When asked if everyone in the household agreed with the plan, eight 
(67%) responded yes; two (17%) responded no; and for two (17%) it was not applicable 
because they live alone. The two households where there was disagreement about the 
bushfire plan was (in both cases) that although the plan was to evacuate, the trigger to leave 
differed, with the husband wanting to stay at the house longer than the wife.   
 
Those who stated they had a bushfire plan were asked to identify what the trigger would 
have been (prior to the 3rd January 2015 fire) to enact their plan.  Respondents were able to 
give more than one answer.  58 per cent said their trigger would have been “when they 
became aware there was a fire in my area” and 25 per cent thought it would be “when I 
received a warning from an official source”.  The results are shown in Table 16.  It is 
interesting to note that none of the interviewees stated that a Code Red day or day of 
elevated fire weather would trigger their bushfire plan.  A number of respondents also 
identified needing evidence of a fire in close proximity to trigger their plan, such as seeing 
smoke, seeing flames or being under threat. 
 
Ten respondents (45%) stated that before the fire on the 3rd January 2015, they did not have 
a fire plan.  Of the ten, seven (70%) did not think having a fire plan was necessary and the 
other three (30%) stated they had not thought about needing one. 
 
  

                                                
3 Practicing the plan included people who had planned where they would go and mapped out routes, 
although they may not have practiced driving these routes. 
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Table 16 - Triggers to enact a bushfire plan. 

Trigger to enact plan Count Percentage 
Day of Total Fire Ban 0 0% 
Day when the Fire Danger Rating was 
Severe or above 

0 0% 

Day when the Fire Danger Rating was 
Code Red 

0 0% 

When I became aware there was a fire in 
my area 

7 58% 

When I saw or smelt smoke 1 8% 
When I saw flames 2 17% 
When I received a warning from an official 
source (e.g. ABC local radio, Fire Ready 
App, emergency services personnel) 

3 25% 

Under threat 1 8% 
 

6.3.4 Day of the fire 

This section outlines what happened on the day of the fire. The results presented are based 
on the 21 respondents who were in the area on the day of the fire.  Two respondents were 
excluded, one who lives out of the Hastings area and another who was away at the time of 
the fire. 
 
On the day of the fire, respondents said that what they were doing was very much in 
response to the hot, windy weather.  Most people were at home, either inside with the blinds 
drawn and the air-conditioning on, or outside if they had a swimming pool.  Two respondents 
had gone out for the day.  16 (76%) respondents stated they were unaware there was any 
risk of a bushfire.  Five (24%) respondents were concerned about the potential for bushfire 
and were actively monitoring for fire activity in their area, such as listening to the radio, going 
outside to check for signs of fire, or checking the CFA website.  Although the day had been 
forecast to expect Extreme fire weather, it is interesting to note that none of the respondents 
executed the CFA’s general advice to people living in fire prone areas, to “leave early”  
 
Respondents were asked how they first heard that there was a fire in the area; the results 
are presented in Table 17.  One respondent saw the fire message on the CFA website, two 
received a message on the FireReady App, two heard about it on the radio (ABC local or 
3AW) and four received a message from a family member, friend or neighbour.  Four (19%) 
respondents said they heard the helicopters and/or fire trucks, prompting them to go outside 
and look at what was happening.  Three (14%) people smelt or saw smoke and five (24%) 
people were unaware of the fire until they received notification from a police or CFA officer 
who attended their property. 
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Table 17 - How respondents heard about the fire. 
Source Count Percentage 
CFA website  1 5% 
FireReady App 2 10% 
Smelt or saw smoke 3 14% 
Family or friend 4 19% 
Heard helicopters or fire trucks 4 19% 
Police or CFA 5 24% 
Radio (3AW, ABC) 2 10% 
 
A number of respondents who heard helicopters said they are common in the area doing 
beach and water patrols, and hence it did not alert them to the fire. Some people also said 
that although they could see the smoke, they were not worried because it was either still 
some distance away and/or it seemed to be tracking south (away from them) and therefore 
would not impact them. 
 
The response to learning about the fire varied, depending on a number of factors such as 
how they found out, what information they were given about the fire, and whether there was 
a perceived imminent threat. 
 

I wasn’t worried because of the wind direction, but a fire fighter told us about the wind 
change coming so we hosed down around the house. 
 
We weren’t worried, my partner went back to sleep. 
 
We monitored the situation. When we felt under immediate threat we left. 

 
Two households mentioned disagreement amongst family members about how to respond 
to information that there was a fire in the area.   
 

We had an argument.  He wanted to stay, I wanted to leave. 
 
Started getting important documents together. The rest of the family thought I was 
overreacting. Police came to door and said we had about 20 minutes until wind 
change. This is when the rest of the family starting packing things and taking photos 
for insurance. 

 
A number of others commented that they felt as though they were over reacting to the 
situation. 
 

Packed up personal belongings and left. Felt like I was over reacting and just 
creating work, by putting things in the car that would then need to be taken out again. 

 
Hearing about the fire prompted some people to seek further information, either from official 
sources, such as the CFA website, or from neighbours.  Ten (48%) respondents said that 
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when they heard about the fire, or received a warning, they then waited to see what 
happened.  It was not until they were under immediate threat that they took action. 
 
The majority of households (15 respondents, 71%) said they received a warning from either 
the Police, who were door knocking, or a CFA fire fighter.  Two people said they received 
two warnings, one that there was a fire and to be on alert, and then a later warning that there 
was a wind change and to get ready to leave.  For the remaining households the information 
was that there was a wind change imminent and they were advised to leave.  
 
Eight interviewees received one or more emergency message either by text or as a voice 
message on their home phone.  Only two of the respondents thought they received the 
message before the fire arrived, the others appear to have received the message after they 
had evacuated, and possibly after the fire had passed. Most people had deleted the 
messages, so Terramatrix were unable to confirm the time the messages arrived, or the type 
of messages people received. Only one person had retained their message on their mobile 
phone. 
 

Text received at 17.44pm: “Bushfire Emergency Warning from CFA. Reid Parade 
Hastings Area. Seek Shelter now. Check local radio or www.cfa.vic.gov.au 

 
The timeline of warnings (see Appendix 3) shows an Emergency Warning was requested at 
17.21pm, to notify residents that the fire was travelling east towards Warranqite, impacting in 
the next hour, and advising them to leave.  This warning was requested 10 minutes before 
the wind change occurred, and received by one respondent as a text message 
approximately 14 minutes after the wind change.  The time when the warning was received 
highlights the difficulties of providing timely emergency warnings in short, sharp interface 
fires. 
 
All the interviewees evacuated away from the fire area.  Terramatrix were unable to create a 
timeline of warnings were received or when respondents took particular actions, as none 
could remember exact times.  It appears from respondents descriptions that some left before 
the wind change, whilst others waited until the fire impact was imminent. 
 
Eleven (52%) respondents said that after they left their property they stayed in the local 
area, going to the Hastings Foreshore, the marina or the local shopping centre.  Ten people 
left the area, going to the house of family or friends.   
 
It was evident that the majority of respondents had not considered where they would go, 
despite having a bushfire plan to leave.  Only two households had made a detailed plan, 
including where they would go and the route they would take.  Despite not being in a formal 
plan, many people did proactively take themselves out of the area to a safe location where 
they had access to basic resources.   
 
Many respondents commented that they did not know where to go and were critical that an 
emergency shelter was not established.  A number noted that all the local shops were 
closed, so people who stayed in the area were unable to get a drink, food or access toilet 
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facilities. The decision to stay in the local area is not uncommon in emergency situations, 
where people seek a safe location but also want to remain close to their property.   
 
Consideration should be given to how this community response of gathering in informal 
places of shelter can be incorporated into formal emergency arrangements.  For example, 
having a mobile unit with water, snacks and information about where local facilities are 
located.  This could also put an official person with the residents, able provide information 
and advice on the spot. 
 
Another frustration was the lack of information available about what was happening in their 
neighbourhood once they had left.  Only one person said they heard it was safe to go back, 
and that was from watching the television news. No others received any official information 
about when they could return.  Most people just returned when they saw evidence that the 
fire activity had reduced (less smoke).  Respondents had to return by foot, as the roads were 
blocked by police and there was fire-fighting equipment (such as hoses) on the streets. 
 
When respondents arrived home, their first action was to assess the damage.  17 
households (74%) interviewed had sustained some damage to their property.  The details of 
the damage to each property is provided in Section 6.2.  It was apparent in the interviews 
that many residents were angry that the fire had occurred and the level of damage it had 
done.  Many residents stated that the damage to their garden and loss of fences was not 
acceptable.  This perception needs to be considered in relation to the MPS fire management 
objectives prioritising the protection of houses from flame and radiant heat impact.   
 
Some residents arrived home to find there was still active fire on their property or in the 
neighbourhood.  
 

I went to visit the next door neighbour and noticed embers in the garden. I notified 
the CFA, who were at another house. They came over and put them out. 

 
Most respondents gave high praise for the emergency services, particularly the CFA.  A 
number noted that the presence of the CFA after the main threat had passed, and in the 
following days, allowed residents to feel safe, knowing they were there patrolling for flare 
ups.  Although Shire staff were also part of the response in the days following the fire 
(including patrolling and blacking out), no resident mentioned this.  Their perception seemed 
to be the only people present were the CFA. 
 
One respondent said they felt the CFA at their house were somewhat unprofessional, and 
didn’t really seem to know what they were doing.  Another respondent suggested the Police 
should receive communication training as the interaction with a police officer at a roadblock 
had caused an increase in her, already high, anxiety levels, not necessarily because of what 
was said, but the manner in which it was said.  
 

Walked through the police road block back towards my house. Policeman said to get 
my things and that “I can’t guarantee your house will be here when you get back”. 
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It should be noted these were the only examples of negative interaction with emergency 
services personnel. 
 
A meeting at the Bittern Golf Club was held the night of the fire.  Most residents received a 
text message invitation to the meeting and a number attended.  Although most felt this 
meeting was useful, a number criticised the content of the presentations, that learning about 
fire preparedness was inappropriate (and even useless) when a fire had just gone though.  
Despite being after the event, this was probably a good time to get people’s attention and 
inform them about fire preparedness.  It is relevant to note that only three respondents said 
they had attended a fire information meeting prior to the fire.  
 
Many respondents also commented about sightseers to the neighbourhood, both during the 
fire and in the following weeks.  A few people said they did not mind the visitors, and felt it 
was good for people to see what had happened and hopefully learn from it. Others felt it was 
an invasion of their privacy, increased their level of stress and were worried that they may be 
robbed.  
 

6.3.5 Community feedback and lessons learnt 

Based on their experience, residents were asked what they might do differently in the future.  
A summary of their responses is provided in Table 18.  The majority (12 respondents) stated 
they would be better prepared, doing such things as developing a fire plan; thinking about 
what to take and having it ready or a list to refer to; taking green waste and other rubbish to 
the tip, rather than storing it in a trailer or in the yard; talking to the children about the fire 
plan; and creating a more fire ready garden.  Three respondents said they would like to have 
more contact with their neighbours, such as creating a phone tree or just knocking on 
neighbour’s doors to ensure they know what is going on.  Three people said they would be 
more aware of bushfire, installing the FireReady App on their mobiles, or checking the CFA 
website on days of elevated fire weather.  Four respondents said they would leave earlier, 
whilst another three said they would not leave but instead would stay and defend.  Four 
respondents said they would not do anything differently, that they were happy with how they 
responded to the event.  
 

I should have left earlier.  Although I wasn’t panicking, there was lots of traffic which 
made it difficult to get out. 

 
Table 18- Summary of what residents might do in the future. 

Summary Count 
Be more prepared 12 
Be more aware of fire risk 3 
More contact with neighbours 3 
Leave early 4 
Nothing 2 
Would have stayed 3 
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Residents were then asked what they thought went well on the day of the fire. By far, the 
most common response was praise for the emergency services, particularly the CFA.  Other 
respondents appreciated receiving a personal warning from the Police or CFA and thought 
the community response to the event was, for the most part, calm and well coordinated.  A 
summary of responses is shown in Table 19. 
 
Table 19 - Summary of what residents thought went well on the day of the fire. 

Summary Count 
Praise for emergency services 15 
Face to face warning 7 
Plenty of time to prepare 1 
Community action/support 6 
Evacuation the right response 1 
Having a plan 1 
Leaving early 2 
Keeping house and garden clear 2 
 
Residents were also asked about what did not work well on the day of the fire, and what 
improvements could be made.  Although most respondents had high praise for how the fire 
was managed by the CFA, some thought there were aspects that could have been handled 
better. This included asking residents for access into their properties, and being better 
coordinated. A common complaint was that the street was not closed off quickly enough 
during the event, and that in the weeks after the fire there were many visitors driving though 
the neighbourhood to see the damage.   
 

After the fire the police let anyone in – lots of sightseers. The street on the day after 
the fire was busier than Mornington Main St. People couldn’t get out of their 
driveways.  It wasn’t safe to be in the house, but because of the fear of looters my 
husband stayed overnight in the house. 

 
The number of people in the street during the fire also made it difficult to get out of the area.  
Two respondents suggested Windrest Place be fitted with bollards, so that in emergency 
there is an alternative route residents can take. 
 
Although most people received a face-to-face warning from emergency services personnel, 
some respondents commented that the official warnings received via text or on landlines 
came too late, making them useless.  One resident said they would like to see increased 
promotion of the FireReady App. 
 
Respondents also mentioned their lack of knowledge about what to do, and how they 
needed better guidance about what to do, what to take, where to go and when to come 
back.   

The message to take shelter is misunderstood by some older people – that it means 
to leave and find shelter. 
 

 



 Hastings Bushfire Case Study 
 

 

72 

Some respondents commented that not enough information or support was provided, either 
during or after the fire.  People who had evacuated did not have access to information, and 
those who stayed in the local area did not have access to food, water or toilet facilities.  One 
respondent asked if there was a number that can be called in an emergency to find out what 
to do and where to go.   
 
A small number of respondents complained about the level of resources at the fire.  
Although many thought the attendance of fire appliances was high, some residents had 
heard there was another water-dropping aircraft at the airport that was not utilised, and they 
feel this would have made a significant difference to the outcome. 
 

Although two small aircraft were used, apparently there was a water dropping 
helicopter that wasn’t brought to the fire, but it should have been used here.  The fire 
was so big, surely it was warranted. 

 
In the recovery stages, some respondents felt there had not been enough support, 
particularly from the Shire. A specific issue raised was that people were not given tip 
vouchers until residents complained.  There was particular discontent that residents in 
another area were immediately provided with tip vouchers following a storm some weeks 
later.  A number of respondents requested more information about the recovery, including 
what is happening in the reserve and how long the flora and fauna will take to recover.  
 
The lack of reserve management and the narrowness of the firebreak behind houses, was a 
common complaint.  This was not the opinion of all those interviewed, several respondents 
said they liked the reserve, it was the reason they lived there and they were willing to live 
with the risk.  The majority of respondents, however, stated they would like to see more work 
done.  The level of work they thought appropriate varied markedly: from just wanting the 
FMZ mown more often, to slight increases in width (e.g. 5 metres), to requesting the FMZ be 
increased to 50 metres.  One respondent suggested a controlled burn would have reduced 
the bushfire risk. 
 

The greenies have done themselves an injustice because they stopped better 
management. 

 
A number of respondents also wanted the right to install a gate in their fence into the 
reserve.  The access would be to allow them to manage the grass in the reserve directly 
behind their property, and to facilitate better fire fighter access into their property.  In the 
reconstruction of fences it appeared a number of people had installed gates, and that this 
was a matter of dispute between them and the Council.  MPS disallowing gates from private 
property into the reserve is clearly a contentious issue.  The rationale for the MPS stance 
should be revisited and the pros and cons of allowing access evaluated.  It may be also be 
worth communicating the outcome and rationale to residents, or even engage them in the 
decision making process.  A number of interviewees commented that they felt Shire staff are 
hostile in their attitude to residents, and in their response to resident suggestions about 
reserve management.   
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Some respondents asked to be provided with more information about bushfire, and what 
action they could take to improve their preparedness.  The type of information requested 
included distribution of CFA publications and other generic information, and also 
personalised information through a service such as a home visit and assessment.  A number 
of residents also called for better community preparedness, perhaps coordinated by the 
Shire or CFA. 
 

Perhaps we should consider gutter guards or sarking – would appreciate advice to 
assess the risk. 

 
Other respondents said they (or others) needed assistance in undertaking some of the 
works required to be better prepared.  For example, elderly residents may need assistances 
cleaning gutters. 
 

6.3.6 Other themes arising from resident interviews 

Although not true for all respondents, the majority appeared to feel that the occurrence of the 
bushfire and the level of damage done were unacceptable.  This perception is in contrast to 
the MPS fire management objectives, which were achieved in that no houses were ignited 
by flame or radiant heat impact from reserve vegetation.  This suggests a disconnect in the 
concept of ‘acceptable loss’ between MPS and the residents whose assets were destroyed.  
 
The urban setting provided a false sense of security for people, that a fire wouldn’t impact 
them.  On the other hand, the size of the reserve (limiting fire growth potential) and the close 
proximity of safe locations to which residents can easily move to means the standard fire 
safety messages of leaving early may be overly conservative. There is a need to assess 
what the most appropriate community response is in such situations.  This should then be 
used as a basis for community education programs to both help people understand the level 
of risk and plan appropriately in response. 
 
There are easily implementable emergency management arrangements that would better 
meet community expectations and needs.  Things such as a mobile unit with basic supplies 
for residents congregated at local informal places of shelter, and support during recovery 
such as tip vouchers should be considered (note – the recovery actions were not 
documented or assessed as part of this study).  An Emergency Relief Centre was opened at 
the Bittern Stadium, however no resident interviewed mentioned this. 
 
Residents showed interest in knowing what is happening in the reserve, both post-fire and 
on an ongoing basis.  MPS should investigate ways to communicate information to residents 
such as when works are planned, and perhaps more general information about the 
anticipated recovery of flora and fauna.  There may even be opportunities to capitalise on 
resident interest, such as starting a community data collection portal where sightings of 
fauna and other information could be recorded. 
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7 Research theme 4 – Land use planning and building 
controls 

7.1 Introduction 
Research theme 4 focused on the impact of land use planning and building controls in 
limiting the damage to dwellings during the fire.  Appropriate planning and regulation of 
development in bushfire prone areas is critical to minimising future losses (COAG, 2004). 
The residential area adjacent to Warringine Park (Coastal Section) is in a designated 
Bushfire Prone Area.  Bushfire Prone Areas are those areas subject or likely to be subject to 
bushfires, as determined by the Minister for Planning. 
 
The Building Act 2003 and associated Building regulations 2006, through application of the 
Building Code of Australia (BCA), require bushfire protection standards for certain classes of 
buildings in designated Bushfire Prone Areas.  The BCA requires that for dwellings and 
associated outbuildings: 

‘A building that is constructed in a designated bushfire prone area must, to the degree 
necessary, be designed and constructed to reduce the risk of ignition from a bushfire, 
appropriate to the- 
(a) potential for ignition caused by burning embers, radiant heat or flames generated by 

a bushfire; and 
(b) intensity of bushfire attack on the building’ (ABCB, 2013). 

 
The research questions were: 

1. Document the BAL construction standard to which affected houses were built; and 
2. Investigate issues/benefits associated with land use planning controls, particularly 

the efficacy of the perimeter road at James Hird Drive/The Sheedy Way for asset 
protection, firefighting and fire fighter safety. 

 
7.2 BALs of existing houses 
In Bushfire Prone Areas dwellings must be constructed to a minimum Bushfire Attack Level 
(BAL) of 12.5, or higher as determined by a site assessment or planning scheme 
requirement. A BAL is a means of measuring the severity of a building’s potential exposure 
to ember attack, radiant heat and direct flame contact.  There are six BALs that form part of 
AS 39590-2009 Construction of buildings in bushfire prone areas (Standards Australia, 
2009).  
 
All the dwellings immediately adjacent to the northern boundary of the Warringine Park 
(Coastal Section) have classifiable vegetation pursuant to AS 3959-2009 within 100m of 
them.  Thus, if being developed under the current building regulations they would require 
construction to a minimum of BAL-12.5 or higher as determined by a site inspection.  All 
BALs greater than or equal to BAL-12.5 provide protection against ember attack, and the 
increasing BAL ratings indicate increasing ability to withstand radiant heat flux up to 
nominated figure (e.g. BAL-40 can withstand exposure to radiant heat of up to 40kW/m2).  
Radiant heat diminishes quickly with increasing distance from the heat source; therefore the 
applicable BAL is determined by the potential intensity of the bushfire (determined by fuel 
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load and slope) under FFDI 100 weather conditions, and the proximity of the building to the 
hazardous vegetation. 
 
The applicable BAL is determined via a site assessment process detailed in AS 3959-2009.  
This is open to a degree interpretation, and determinations can vary between assessors.  It 
is possible that an assessor could classify the vegetation in the northwest corner of the 
reserve as either ‘Woodland’ or ‘Scrub’.  All the Swamp Scrub is clearly ‘Scrub’. The 
mangroves and other Coastal Saltmarsh vegetation, the maintained FMZ1s, and the 
cultivated gardens on private property would all qualify as ‘Low threat’ vegetation. 
 
Different assessors may also treat the short but steep slopes of the Warringine Creek 
differently.  AS 3959-2009 requires down slope (i.e. where the bushfire would be burning up 
hill towards the building) to be classified into 5° increments, and all flat ground and up slopes 
to be treated as flat.  Depending on the length of the down slope, and its proximity to a 
particular dwelling, it may be possible to discount the slope as not having a significant 
impact on fire behaviour in the approach to the house and therefore assess the topography 
as flat.  In other situations it may be appropriate to reflect a steep down slope. 
 
For the sake of simplicity, we provide information only on the setbacks required from 
classified vegetation in the reserve to achieve a range of BALs for ‘Woodland’ and ‘Scrub’ on 
flat ground and a 5° downslope (see Table 20). 
 
Table 20- Determination of BAL. 

Vegetation Slope Bushfire Attack Level (BAL) 
BAL-FZ BAL-40 BAL-29 BAL-19 BAL-12.5 

Woodland 
Flat <12 12-<16 16-<24 24-<33 ≥33 
5° downslope <15 15-<21 21-<29 29-<41 ≥41 

Scrub 
Flat <10 10-<13 13-<19 19-<27 ≥27 
5° downslope <11 11-<15 15-<22 22-<31 ≥31 

 
MPS were able to provide information about the construction standard of six dwellings built 
under AS 3959-2009 or earlier versions of the standard.  These are shown in Table 21.  The 
table also lists the approximate distance of the dwelling from the classified vegetation in 
Warringine Park (Coastal Section), as determined from pre-fire aerial photography, and 
whether there appears to be a discrepancy between the BAL applied and the actual setback 
from the classified vegetation. 
 
The BAL-29 rating provided to 40 Warranqite Crescent is of interest as it represents a 
considerable discrepancy from the BAL-FZ that appears warranted by its proximity to Scrub 
in Warringine Park (Coastal Section).  Terramatrix are not aware of the basis of the BAL-29 
determination, nor who made it.  Two possible legitimate explanations for the BAL-29 
determination are: 

• Conditions on the day that the site assessment was conducted were different from 
those shown in the aerial photography (i.e. Scrub was further away from the 
dwelling site); and/or 
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• Assessment was undertaken using Detailed Method 2 of AS 3959-2009, with 
varied inputs and assumptions. 

 
Table 21 - Construction level under AS 3959-2009 or preceding standards. 

Address BAL on permit4 
Setback required for 
Scrub on flat ground 
as per AS 3959-2009 

Approx. 
setback 

Apparent 
discrepancy? 

26 Warranqite Medium (~BAL-29) 13-<19m 20m No 
30 Warranqite BAL-19 19-< 27m 27m No 
32 Warranqite Medium (~BAL-29) 13-<19m 21m No 
40 Warranqite BAL-29 13-<19m 5m Yes 
44 Warranqite High (~BAL-40) 10-<12m 10.5m No 
52 Warranqite BAL-29 13-<19m 10m Possibly 

 
Terramatrix noted the difficulty MPS experienced in compiling a comprehensive dataset of 
BALs for newer dwellings in the fire affected area.  Understanding the resilience of the 
building stock is important to planning both for community safety and the management of the 
adjacent bushland reserve. 
  
7.3 Contribution of land use planning controls 
The provision of a perimeter road in subdivisions in bushfire prone areas is considered good 
practice (CFA, 2012b; DTPLI, 2013; 2014).  James Hird Drive was established as a 
perimeter road as a requirement of the planning permit for the estate. 
 
James Hird Drive adds approximately 10m of defendable space to the FMZ1 and FMZ2 
within Warringine Park to the west, creating a total setback of the dwellings from the 
vegetation of approximately 21m (see Figure 30).   
 
This has resulted in the new estate being one of the few stretches of adjacent housing that 
consistently contributes defendable space outside of the reserve boundary.  Thus, for the 
same financial and environmental cost to MPS of maintaining an FMZ1, double the 
defendable space is being achieved compared with some other parts of the perimeter.  The 
strip of land providing the FMZ, within the reserve, south of James Hird Drive appears to 
have been added to Warringine Reserve (Coastal Section) as part of the creation of the 
subdivision (MPS, 2005).  Thus the FMZ could be created without any loss of existing 
vegetation within the reserve. 
 

                                                
4 Ratings of Medium and High made under AS 3959-1999 or earlier versions of the Standard have 
been converted to indicative BALs to allow comparison with ratings applied under AS 3959-2009. 
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Figure 30 - Defendable space of approximately 21m provided by FMZ1, FMZ2 and the perimeter road. 
 
Whilst James Hird Drive and The Sheedy Way did not receive the worst of the fire behaviour 
(see Figure 32), due to the shorter run of fire after the wind change at this location, the only 
damage recorded was ember ignition of a wooden fence between 32 and 34 The Sheedy 
Way (see Figure 25).  Thus the combination of FMZ and perimeter road was successful in 
protecting the adjacent dwellings, whilst assets on the perimeter of the reserve, such as the 
fence, that had only the FMZ between them and the fire were damaged by radiant heat (see 
Figure 32). 
 
A potential disadvantage of a perimeter road layout, however, is that there may temporarily 
be less access to some dwellings during the passage of the fire front, when it is unsafe for 
firefighters to be positioned on the road between the fire and the dwellings.  With a 
conventional layout it is possible for firefighters to use the dwellings as a shield between 
them and the fire front, and run hoses past the dwelling to actively defend the rear of the 
property whilst maintaining the ability to withdraw to the road if necessary.  
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Figure 31 – Fire in the reserve south of James Hird Drive. 
 

 
Figure 32 – Perimeter fencing damaged by radiant heat from the fire south of James Hird Drive.  The 
dwellings set back another 10m were unaffected by the radiant heat. 
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8 Conclusion 
A solid understanding of the broad progress and behaviour of the bushfire was obtained 
from physical inspection and API of the burnt area, operational logs, eyewitness accounts, 
photographs and video footage.  The lack of detailed records of the location of the fire front 
and/or spot fires at particular times made it impossible, however, to make a detailed 
comparison between the actual and predicted fire behaviour.  In general though, the 
predictions and observations of the actual fire behaviour in terms of spotting, flame height 
and overall rate of spread were reasonably well matched. 
 
The weather experienced at Hastings (HMAS Cerberus AWS) on the day of the fire was 
compared to that at Melbourne Airport AWS.  Whilst the Drought Factor and average wind 
speed over the day were lower at HMAS Cerberus, resulting in a significantly lower 
maximum FFDI, the Hastings area experienced stronger, but short-lived, winds with the 
westerly change.  
 
The distribution of FFDI at HMAS Cerberus AWS showed that weather conditions 
comparable to those experienced on the day can be expected nearly every fire season.  The 
1 in 50 year and 1 in 100 year FFDI for HMAS Cerberus are 111 and 125 respectively.  In 
comparison Victoria’s land use planning and building controls for bushfire use FFDI 100, 
whilst audits of fire management planning by MPS conducted previously by Terramatrix 
used an FFDI of 87.  The analysis suggests that fire management planning for FFDI 100 
(return interval of 28.5 years) may be appropriate. 
 
The FMZs were generally effective, under the weather conditions of the day, in achieving 
their stated objective of preventing the ignition of adjacent dwellings from flame or radiant 
heat from vegetation burning within the reserve.  The FMZs were less effective in protecting 
perimeter fences and outbuildings, as some residents expected them to, and would need to 
be substantially larger if this was to be their purpose in the future.  Ongoing discussion with 
neighbouring residents may lead to a better shared understanding of fire management in 
and around bushland reserves.  
 
The existing FMZs did not seem to take into account the siting of dwellings, resulting in 
homes located close to the reserve boundary receiving less protection than those set further 
back.  We recommend that MPS continue with the review of FMZs, to ensure that they 
respond to the characteristics of each reserve (i.e. location and BAL of dwellings, local 
slopes, distribution of hazardous and low-threat vegetation).  The analysis of FFDI return 
intervals supports the use of the higher FFDI 100 in planning FMZs. 
 
The likely adequacy of the existing FMZs was also assessed against the more severe 
weather conditions (FFDI 100) assumed by AS 3959-2009 Construction of buildings in 
bushfire prone areas.  This was done using the default AS 3959-2009 assumptions about 
fire development, and also taking into account the constraints on fire development imposed 
by the physical characteristics of Warringine Park (Coastal Section).  The Hastings bushfire 
was a reasonably good match to the AS 3959-2009 ‘test fire’ and assumptions for Scrub (i.e. 
3m in height and 25t/ha fuel load).  Weather on the day was not dissimilar to AS 3959-2009 
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assumptions, particularly in wind speed, which is key to fire behaviour in Scrub.  AS 3959-
2009 assumes a wind speed of 45km/h, whereas the north-south run of the Hasting fire was 
under approximately 35km/h winds, which increased to 55km/h for a short period with the 
westerly change.  
 
Both modelling exercises indicated the need for wider FMZs.  We recommend that MPS 
consider managing the regeneration of vegetation within the reserve so as to provide some, 
at least, of the additional defendable space shown on Map 8.  The feedback we received 
from the residents we interviewed suggests that wider FMZs are likely to be supported by 
the majority.  The implementation of FMZs adjacent to the Warringine Creek will require 
careful planning to minimise environmental impact. 
 
In the north of the reserve, the FMZs assisted the fire service prevent the fire from spreading 
significantly beyond the reserve boundary.  Most fire spread onto the residential properties 
was from burning fences and/or ember ignition of garden vegetation or other combustible 
material.  In the south, the fire crossed the perimeter FMZ and spread into pasture beyond. 
 
There is potential for MPS to decrease the vulnerability of private property adjacent to 
bushland reserves by continuing to require bushfire safety to be designed into new 
subdivisions, maximising the setback of new dwellings from the reserve boundary, and 
promoting the use of non-combustible fencing and water tanks.  Land use planning, building 
controls and community education need to consistently promote bushfire safe design and 
construction. 
 
The interviews with residents provided a picture of their perception of the bushfire risk, their 
level of preparedness and their experience on the day.  Generally, the potential for a 
bushfire and for that fire to impact on houses, was underestimated.  Most residents 
interviewed did not have a fire plan.  All those that did have a fire plan stated they intended 
to leave (although in their words, their plan was to “evacuate”), but in general the plans 
lacked detail of when they would leave and where they would go.  The urban setting and the 
limited potential for a large, uncontrollable bushfire, means the standard CFA messages for 
residents’ planning and preparation may not be directly applicable to this area. 
Consideration should be given to how messages can be better tailored to suit this type of 
environment. 
 
There was a very low uptake of residents using technology, such as the CFA or Emergency 
Victoria website, or the FireReady App to monitor for fires and receive warnings.  These 
services should be promoted, and alternatives considered in areas or demographic groups 
where these types of communication resources may not be effective.   
 
Residents expressed a desire to receive more information about the reserve, including its 
recovery from the fire.  It is suggested MPS consider how they can inform residents of what 
works will be occurring and what they are likely to see in terms of flora and fauna recovery.  
Most respondents suggested they were not likely to attend meetings, hence this information 
needs to reach them in another way, such as via a community notice board or newsletter.  
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The installation of gates into the reserve from private property was also an issue, and it is 
recommended this policy be reviewed and/or its rationale communicated to residents. 
 
Local governments, and other land managers, invest significantly in bushfire management.  
Reviewing fires of different sizes, and burning under the influence of varying vegetation, 
topography and weather, allows land managers to target research that directly informs their 
management decisions by evaluating the effectiveness of their fire management programs in 
the context of their bushland reserves.  The Warringine Park (Coastal Section) case study 
has documented how reserve management, land use planning, building controls and 
community preparedness, combined with fire service response, contributed to the outcome 
of the bushfire on January 3 2015.  Whilst there was damage to a small number of dwellings, 
and more widespread loss of fences and outbuildings, the case study has identified that 
many programs were effective in reducing the consequences of the fire.  A number of 
opportunities to improve programs were also identified. 
 
Terramatrix would like to thank all those who provided eyewitness accounts, photographs or 
video, or other data without which this case study would not have been possible.  
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Appendix 1 - Interview questions: Agency personnel 
 
Fire Behaviour & Damage Observations 
 

1. Name and organisation 
 

2. When did you arrive at the fire?  Where was the fire front at this time? 
 

3. What is your estimation of flame heights?  In what vegetation type did these occur?  
At what time e.g. before or after wind change? 

 
4. What was the spotting like?  Distance?  Density of embers? 

 
5. What was the impact of the spotting on the progress and extent of the fire? 

 
6. Where abouts was the eastern flank at the time of the wind change? 

 
7. Where had the head fire reached at the time of the wind change? 

 
8. Was there any change in fire behaviour with the wind change? 

 
9. Can you describe the change in fire behaviour when it reached the shorter, wetter 

vegetation? 
 

10. Did you observe the rear fences and/or sheds ignite?  If yes, what was the 
mechanism of ignition?  E.g. embers, radiant heat, flame contact?  At what time did 
this happen? 

 
11. How would you rate the value of the FMZ/APZ around the perimeter of the reserve in 

assisting with fire suppression?  With property protection? 
 

12. Did you take any photographs or video of the fire behaviour?  And if so, can we have 
a copy please?  (Document arrangements to receive them) 

 
13. Where were you when you made these observations?  And in what direction were 

you looking? 
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Appendix 2 – Interview questions: Residents 
 
Interview number Interviewer 
Interviewees 
Property street address 
Date  
 
1. Who lives at the address? 

Number of Adults  

Number of teenagers (13-17years)  

Number of children (under 12)   

 

2. Do any people living here have an illness or disability?  � Yes � No 

3. Does the household have pets?   � Yes � No 

Please list ________________________________________________________ 

 

4a. Gender of interviewee 1   � Male � Female Year born_______ 

4b. Gender of interviewee 2  � Male � Female Year born_______ 

5. Ownership of the property 

� Householder owns house without a mortgage 

� Householder owns house with a mortgage 

� Householder rents house 
 
6. How long have you lived at this address/owned the property?  ________ 
 

7. Have you had experience with bushfire before?   Yes �  No � 
8. Are any of the household previously, or currently, a member of a fire brigade?  

�Yes, current �Yes, previous �No  
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Before the fire 
9. Over the last few years, how likely did you think it would be that a bushfire would 
impact your neighbourhood? 

�Very likely � Likely � Unlikely �Very unlikely �Hadn’t 
thought about it 

 
10. Did you think your home and family were at risk of bushfire?  

� Yes � No 
10a. Why/Why not 
 
 
 
 
11. In the past 12 months have you received or sought any information about bushfire 
and how to prepare for bushfire?  
Please identify where you have received or sought this information?  

 What information was received or 
sought? 

� CFA online tools, resources or 
publications  

 

� CFA community meeting (e.g. Fire 
Ready Victoria) 

 

� CFA bushfire planning workshop   

� MPSC walk and talk   

� Television  

� Radio  

� Local Community Fire Guard Group  

� Friends, family or neighbours  

� Victorian Bushfire Information Line  

� Emergency Services social media – 
CFA, SES, Red Cross, Emergency 
Management Victoria 

 

� MPSC social media  

� Other social media – e.g. friends, 
family, community groups, interest 
groups 

 

� I haven’t sought information about bushfire 

� Other (Please specify) 
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12. The following are a set of statements that describe actions about house 
preparedness. Please answer each statement and indicate actions you had done or 
you had not done.  

 Had 
done 

Had not 
done N/A 

You had regularly mowed your lawn and removed 
dry shrub within your property. � � � 

You had cleared gutters of leaves � � � 
You had installed non-flammable (eg. metal) gutter 
protection � � � 

You had sealed roof junctions, gaps around roof 
lights, ventilators and evaporative cooler with non-
combustible weather strips and draught stoppers 

� � � 

You had installed seals and/or draft protectors 
around windows and doors to prevent ember entry � � � 

You had covered underfloor spaces (i.e. under 
houses or under decking) to prevent embers and 
flames entering 

� � � 

You had enclosed eaves and sealed all gaps 
between fascias or rafters � � � 

You had ensured that external timbers had a sound 
coat of paint � � � 

You had covered windows not protected by shutters 
with wire mesh screens 1.5mm (not aluminium) � � � 

You had installed wire mesh screens 1.5mm (not 
aluminium) over all external doors  � � � 

You had installed non-combustible sarking (lining) 
under roofing � � � 

You had moved combustible materials (such as 
firewood and garden furniture) away from the house � � � 

You had obtained and prepared equipment to put 
out spot fires (e.g. ladder, buckets and mops) � � � 

You had prepared a kit of personal protective 
clothing for each member of the household � � � 

You had stored important documents and 
possessions off-site or in a fire safe compartment � � � 
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13. How would you rate your level of preparedness for a bushfire occurring in your 
neighbourhood? 

� Excellent, I was well prepared 

� Good, I had done some things, but I could have done more 

� Poor, I had thought about bushfire but had only made minor preparations 

� Very poor, I had thought about bushfire, but hadn’t done anything 

� I hadn’t thought about bushfire 
 
14. What were the barriers to you to preparing better for bushfire? 

� It costs too much money 

� It takes too much time 

� I am unsure what needs to be done 

� Regulations (e.g. needing a permit; local laws) 

� I need assistance 

� I am too busy 

� I do not consider it necessary 

� Other, please specify 
___________________________________________________________________ 
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15. Did you have a bushfire plan?  � Yes � No  
If yes… 

15a. Was the plan written down? � Yes � No 

15b. Did everyone in the household agree with the plan? � Yes � No 

15c. Had you practiced your plan? � Yes � No 
15d. Please explain what you planned to do, prior to the fire on the 3rd January  
 
 
 
 
16. Before the fire on January 3rd, what did you think the trigger would be to enact 
your plan?  

� Day of Total Fire Ban 

� Day when the Fire Danger Rating was Severe or above 

� Day when the Fire Danger Rating was Code Red 

� When I became aware there was a fire in my area 

� When I saw or smelt smoke 

� When I saw flames 

� When I received a warning from an official source (eg. ABC local radio, Fire Ready App, 
emergency services personnel) 
 
17. If no bushfire plan, what were the barriers to you to developing a plan? 

� It takes too much time 

� I am unsure what needs to be done 

� I need assistance 

� I am too busy 

� I do not consider it necessary 

� Other, please specify  
 
 
 
 
 
 
 
  



 Hastings Bushfire Case Study 
 

 

92 

On the day of the fire 
18. What happened on the day?  
When did you find out about the fire? How did you find out about the fire? Did you receive a 
warning?  
 
 
 
 
 
19. What did you do when you heard about the fire?  
Explore triggers for certain actions. 
What did other household members do? 
 
 
 
 
 
20. Can you describe the fire to me?  
Flame lengths (e.g. in relation to shrub height), direction the fire was travelling and when.  
Time of fire impact 
 
 
 
 
 
21. Did your property sustain any damage?  

� Yes � No 
21a. If yes, provide a description.  How did the damage occur? Flame/RH/embers)? 
 
 
 
 
 
22. Do you have any photos or video footage you would be will to provide? 

� Yes � No 
 

23. Do you have a home weather station? � Yes � No 
  



 Hastings Bushfire Case Study 
 

 

93 

Future/ lessons learnt 
24. From your experience, is there anything you would do differently in the future? 
 
 
 
 
 
 
25. From your experience, what worked well before and during the fire event? 
 
 
 
 
 
 
26. From your experience, what didn’t work well before and during the fire event? 
 
 
 
 
 
 
27. Is there anything that could be done to help you prepare for fire? 
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Appendix 3 – Timeline of events 
 

Time CAD IMT Log CFA PIR Warnings 
14:11:00     Incident origin   

14:15:00 
WB - G&S NYUC 
(Word Back - Grass and Scrub 
– Not yet under control) 

      

14:21:00   David Gibbs - Transfield 4 S/Os 
to patrol creek     

14:23:00 Fire into large wood pile       

14:25:00     
Fire traveling S, spotting -
>100m, wood heap on fire, 
community advice issued 

  

14:32:00   
Alison Davidson - Aircraft 
required assets under threat 
Reid Pde 

  ADVICE - Responding to fire, 
no current threat 

14:33:00 Fire both side of tracks       
14:38:00     Fire on E and W of railway line   

14:52:00       

WATCH & ACT - small fire 
heading S towards Reid Pde, 
could impact factories, leave 
early 

14:55?   David Gibbs - Spot across Reid 
Pde extinguished     

14:57:00 
Request for ADVICE watch for 
embers S of Reid Pde from 
wood pile 

      

14:59:00 RDO 8 - Issue WATCH & ACT       

15:28:00     Fire to S extinguished, wood 
heaps still burning   

15:36:00     Fire spotted over Reid Pde into 
Warrangine, heading S   
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15:53:00   Alison Davidson - Emergency 
Warning Woolies Rd     

15:54:00   
Grnd Obs 0871 - Spot fires S 
Reid Pde have spotted furhter S 
towards Stoney Point Rd 

    

16:04:00 
Spot fires at Melways 164 G10 
& G11, Bullart Crt (sic) 
(Bullecourt Road??) 

      

16:12:00       
WATCH & ACT - fire heading S 
-> Seaglades Lne, impact 
16.30-17.30, spotting 

          
          
          

16:26:00   David Gibbs - Lady Nelson off 
Seaglade head 200-300m wide     

16:35:00       

EMERGENCY WARNING - 
Travelling S -> Wooleys Rd, 
crossed Seaglades Lne, Crib 
Point, impact in next 1 hr, leave, 
wind change starting to cross 
bay 

16:57:00   Alison Davidson - Severe squall 
warning     

17:00:00   Alison Davidson - Weather 
warning broadcast     

17:00:00   Hastings Control - Spot fire 
Bullencourt Rd     

17:21:00       
EMERGENCY WARNING - 
Now travelling E -> Warranqite, 
impact in next 1 hr, leave 

17:41:00   David Gibbs - Fire flaring 
Warranqite     

18:03:00       EMERGENCY WARNING -  



 Hastings Bushfire Case Study 
 

 

96 

18:23:00   Hastings Control - Fire has 
jumped Woolleys Rd     

18:35:00   Two houses on fire Warranqite     

18:38:00   Hastings Control - MAYDAY - 
Narre Warren Nth P, Warranqite     

18:53:00       
WATCH & ACT 
(DOWNGRADED) - Now under 
control  

19:02:00   Hastings Control - Three 
houses on fire Warranqite     

20:07:00       ADVICE - Under control, no 
longer under threat 

20:27:00     Fire contained   

21:35:00 
WB - G&S stop  
(Word Back – Grass and Scrub 
– no further resources required) 

      

22:17:00       ADVICE - Under control, no 
longer under threat 

07:10:00       ADVICE - Under control, no 
current threat 

11:59:00       ADVICE - All clear 
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Appendix 4 - MPS Emergency Bulletins 
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