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 Introduction 

General Overview of submission 

The Bushfires Royal Commission Terms of Reference grant this Commission power inter alia to: 

“...make such recommendations arising out of your inquiry as you consider appropriate, including 
recommendations for governments, emergency services, other entities and the community on: 

7.  Land use planning and management including urban and regional planning.” 

The School of Global Studies, Social Science and Planning (GSSSP) at RMIT is engaged in the most 
extensive investigation of peri-urban areas yet undertaken in Australia. This submission represents the first 
step in research into the role of land use planning as a means of reducing risk from bushfires particularly in 
vulnerable peri-urban areas.   

Melbourne’s Peri-Urban region comprises those areas situated between metropolitan centres and rural 
areas. They are neither fully urbanised nor completely rural, but comprise a “middle band” of land with 
particular characteristics. (Buxton, Alvarez, Butt, Farrell and O’Neill, 2008). The peri-urban area around 
Melbourne forms inner and outer peri-urban zones, as shown in figure 1. The inner peri-urban area 
consists of the Melbourne green belt including the Dandenong Ranges, Upper Yarra Valley, Mornington 
Peninsula and the Shire of Nillumbik. These areas are highly fire prone and include a mix of urbanised 
areas forming part of the Melbourne metropolitan area, small and medium sized towns, rural-residential 
developments, tourism complexes and larger rural lots. The outer peri-urban area includes the Shires of 
Surf Coast, Golden Plains, Moorabool, Macedon Ranges, Mitchell, Murrundindi, Baw Baw and Bass Coast. 
Areas such as Surf Coast, the Dandenong Ranges, and the Macedon Ranges and surrounds have been 
affected by bushfire in the past, sometimes on many occasions. In addition, areas beyond the outer peri-
urban zone, such as the Ballarat and Bendigo regions, may legitimately be regarded as part of Melbourne’s 
extended peri-urban zone. Parts of the inner and outer peri-urban zones, and of the extended peri-urban 
area, were affected by the February 2009 bushfires. 

The Kilmore-East / Murrindindi Fire complex affected the municipalities of Mitchell, Murrindindi, Yarra 
Ranges, Nillumbik and Whittlesea; with the majority of lives lost in Murrindindi and Nillumbik. Murrindindi 
and Mitchell are members of the six member Peri-urban Rural Group of Councils which comprised the 
study area for the recent report Planning Sustainable Futures for Melbourne’s Peri-Urban Region, 
November 2008 prepared by GSSSP at RMIT (Buxton et.al, 2008). Others member Councils include Bass 
Coast, Macedon Ranges, Moorabool and Surf Coast Shires.  

Focussing on Murrindindi as a case study, RMIT has now been able to combine the information and 
geospatial datasets contained in the Peri-Urban Study with mapping of the fire affected area to analyse and 
understand the potential of land-use and development policy to have reduced the risk to life and property 
from the events of 7 February 2009, and to reduce risk in the future. 
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Figure 1:  Outer and inner peri-urban Melbourne areas 

 
Source: Adapted from Vicmap 2007 

This submission also examines the environmental history of the Melbourne Region in the added context of 
anthropogenic climate change to further develop and understanding of the: 

·  Fire ecology and vulnerability of South-Eastern Australia 

·  increased vulnerability of South-East Australia; 

·  current trends and issues within peri-urban areas; 

·  public policy implications for future land-use and development; and 

·  potential planning policy regime responses to mitigate, rather than increase, risk in the future. 

While this submission uses Murrindindi Shire as a case study to elucidate the public policy and planning 
issues for Melbourne’s peri-urban region arising from the fire events of 7 February  2009 (Black Saturday), 
it cannot do so without looking at the forces driving the changes in Melbourne’s Peri-urban Region.  

The function and development of the metropolitan or regional area to which a peri-urban is related is critical 
to the development of management strategies and responses within the peri-urban area itself. The 
proximity of the Kilmore-East /Murrindindi Fire Complex to the Melbourne metropolitan area, illustrates the 
need to relate the impacts generated by Melbourne on its broader region to the development of regional 
policy. 
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Background 

The growth of Melbourne and its settlement patterns in the peri-urban area have added to recent and 
potential future loss of life from increasingly frequent and intense holocaust bushfire events such as Black 
Saturday. 

Victorian peri-urban areas are among most vulnerable in the world to bushfires. They are subject to 
increasing risk because of climate change. This risk is causing increased hazard to human populations, 
property and to natural systems. The population of peri-urban areas is increasing at twice the rate of the 
rest of regional Victoria, at rates comparable to population increases in Melbourne. Without careful land 
use planning, this combination of increasing human population in areas of increasing fire risk is certain to 
lead to further loss of life and property.  

Land use planning can play a central role in reducing risk to populations from bushfire through wise 
locational decisions for dwellings and other developments in areas of medium and high bushfire hazard. 

Melbourne - city in time, space and fire  

The natural and cultural history of Melbourne, and the effect of this history at a global level for the city’s 
resilience and vulnerability to major wildfire events, provides an important context to planning for fire 
prevention. 

Melbourne exists within a finite and unique natural ecology; an ecology that has evolved over millions of 
year and is always changing. This change can be a product of ‘natural’ change, and/or the direct result of 
human activity (anthropogenic change). Melbourne’s form and extent is the physical manifestation of 
processes that are directly and indirectly shaping its structure and identity, and affecting the lives of 
residents. Though often imperceptible on a daily basis, such processes are significant and with far reaching 
implications. Understanding these processes can assist the development of appropriate policy and 
planning responses to the needs and goals of the city and its peri-urban region now and in the future. 

Melbourne’s physical situation is rare when considered on a global scale; a major urban metropolis is 
situated in what fire historian Stephen Pyne calls a ‘colossal fire plume’ (Pyne 2009). As Melbourne grows, 
more people are located in its peri-urban region, both in the immediate metropolitan fringe, in regional 
towns, and spread across a variety of rural lots sizes in the rural balance areas. This growth affects the 
ecology, but is also affected by ecological and other natural conditions. Fire to Melbourne is not unlike 
hurricanes and flood to New Orleans or earth quake to Tokyo. To continue to develop a major city and its 
peri-urban area without a full understanding of the gravity of its susceptibility to the natural disaster of 
holocaust fire events is no different to urbanising an area prone to other major natural disasters such as 
hurricanes, mud slides, earthquake, flood and volcanic eruption. 

Environmental and Settlement History 

Melbourne today is the product of rapid urbanisation and industrialisation over a comparatively short period 
of time.  

Much of this development has occurred in an era where little was understood of the natural ecology and 
constraints of land and water systems. Many assumptions about the nature of the Melbourne region by 
early non-indigenous settlers were inaccurate due to the lack of knowledge and information available and 
cultural notions learnt in other environments. The rapid development of Melbourne and its region within a 
misunderstood natural environment has lead to unique vulnerabilities, especially in relation to ecology, fire 
and water. 

While Victoria’s written history contains numerous fire events (including Red Tuesday, Black Thursday and 
Ash Wednesday) until now the events of 1939’s Black Friday have been the most seminal; the time when 
an industrialised white settler society collided with the ecological reality of its natural context. The lack of 
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understanding and knowledge preceding Black Friday was lamented by Judge Leonard Stretton in his 
Royal Commission  findings when he wrote “They had not lived long enough” (Stretton, 1939). 

While Stretton used these words to describe the people who lived and worked in the forests of south-
eastern Australia when they were engulfed by a holocaust wildfire, he “was not commenting on the 
youthfulness of the dead: he was lamenting the environmental knowledge of both victims and survivors. He 
was pitying the innocence of European immigrants in a land whose natural rhythms they did not yet 
understand. He was depicting the fragility and brevity of a human lifetime in forests where life cycles and 
fire regimes had the periodicity and ferocity of centuries. He was indicting a whole society.” (Griffiths 2001: 
vii) 

Though Australia has been formed in fire and its indigenous flora and fauna demonstrates an evolutionary 
response to major fire events, some areas are more susceptible than others. Victoria is the most fire 
vulnerable part of the most fire vulnerable continent. Even though Victoria comprises only 3 per cent of the 
country’s land mass, it has sustained around 50 per cent of the economic damage from bushfires (McGee 
& Russell 2003), a proportion that may have increased even further after Black Saturday. Fire Historian 
Stephen Pyne provides a particularly insightful overview of the particular susceptibility of the Melbourne 
region to episodic holocaust fire events in a way not experienced elsewhere on earth. Noting the 
‘Mediterranean’ climate of South East Australia, with its cool wet season that provides fuel for a warm dry 
season (Lucas et al, 2007: 6) when describing the effects of heatwave weather events such as those 
preceding, on and after 7 February 2009, Pyne comments:  

Australia is a fire continent: it is built to burn. To this general combustibility its southeast adds a 
pattern of seasonal winds, associated with cold fronts that draft scorching, unstable air from the 
interior across whatever flame lies on the land.  At such times the region becomes a colossal fire 
flume that fans flames which for scale and savagery have no equal elsewhere on Earth. (Pyne 
2009: 1) 

The tragic events of 7 February 2009 underscore this more than any other event in the written history of the 
Melbourne Region. 

Andrew Campbell, former Executive Director (CEO) of Land & Water Australia, commented on the Black 
Saturday fires “The way we handle fires for me is one of the key indicators for how well we are learning to 
live in this ancient continent.  The Victorian fires, and in particular some of the media since the fires, 
suggest that we have a long way to go in improving the ecological literacy of Australians and the body 
politic.” (Campbell 2009: 1) 

Griffiths concludes: 

We are in a position now to understand the unique ecology and history of this region, and in doing 
so to understand and respond to fires in a responsible and respectful way. As a predominately white 
settler society, Australia needs to come to grips with and develop a compassionate understanding 
of its environmental if human habitation is to be sustainable. A lack of understanding was arguably 
the downfall of earlier generations of white settler communities... (Griffiths 2001) 

Since 1939, advances in science and information management have led to the capacity to understand the 
nature and history of fire in Victoria as well as forecast future scenarios. However, urban and regional 
planning for the Melbourne peri-urban region has neither applied this knowledge through policies and 
regulations that minimise the location of new populations in areas of fire risk, or anticipated a worsening fire 
environment. 

It is not the contention of this submission that the threat from fire can be eradicated from the peri-urban 
area. History demonstrates that fire events are not confined to burning in forested areas, but affect grass 
land and urban environments. Indeed when the MacArthur Forest Fire Danger Index (FFDI) exceeds 50, it 
is the weather more than any other factor that will determine fire behaviour; the FFDI readings for 7 
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February 2009 were in excess of 300 (Country Fire Authority Chief Russell Rees, to this Commission on 11 
May 2009). 

The increasingly rural residential nature of peri-urban areas, with their particular mix of rural aesthetic and 
human settlement generate two different dangers: 

·  Increased population in areas susceptible to holocaust fire events; and 

·  Increased fuel associated with housing.   

Although arguably more susceptible on an international scale, the peri-urban areas of Melbourne and of 
Victoria’s regional centres are not alone: 

Cognates can be found wherever industrialization is busy redesigning landscapes, where the global 
economy meets the global climate. [Wildfire] Outbreaks have occurred throughout the 
Mediterranean basin, from Portugal to the Peloponnese; in the outskirts of Australia’s city-states, 
from the Blue Mountain exurbs of Sydney to the Dandenongs outside Melbourne; along the fynbos 
coasts of South Africa; and even amid postindustrial exurbs in British Columbia and Alberta. In long-
cultivated landscapes the cause is the disintegration of traditional agriculture and its tentative 
reclamation by exurbanites and tourists while the countryside fluffs up with combustibles. On 
extensively used land (say, recreational or lightly ranched sites) the source motive is the conversion 
to ranchettes, trophy homes, and seasonal suburbs. The incentives - economic, aesthetic, and 
political - for such conversions are powerful. In most cases the amount of vegetation swells, for 
even where it is cleared, dense slash heaps called houses replace it. Flame leaps from roofed slash 
pile to roofed slash pile... (Pyne 2008: 5) 

Kevin Tolhurst argues that:  

Melbourne has two major problems. One is the urban interface, and the other is the water 
catchment. Melbourne has a significant rural-urban interface, where we see places like 
Kinglake, St Andrews, the Dandenongs, Pakenham. People like the natural environment, so 
they want to live close to it, but they are living an urban existence. They are not dependent 
on that bush, and they don't fully understand it. 
 
I think in '39 the people living and working in the bush knew much more about their 
environment and what they were dealing with. Okay, they didn't have scale and they didn't 
have communication, but at least they understood the bush. 
 
We really need to do to understand the bush. Appreciating it is not enough. The worst case 
scenario for these people is loss of property and loss of life. 
 
Canberra wasn't a worst case scenario. I think there is potentially much worse. The 
Dandenongs are just waiting to go up. It's a bonfire, just waiting to go. We could cast a big 
mat around Melbourne... (Tolhurst 2004: 1) 
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Anthropogenic Climate Change – Catastrophic Wildfir e, More Often 

The CSIRO and Australian Bureau of Meteorology (2007) have evaluated future climate change from the 
results of 23 global climate models used by the IPCC in its 2008 Fourth Assessment Report. Three 
emissions scenarios were used: 

B1: lower emissions growth scenario assuming a weak growth in CO2 emissions until 2040 then a 
decline leading to a doubling of concentrations relative to pre-industrial levels by 2100 and a global 
temperature rise from 1990 of 1.8 degrees C (1.1 – 2.9 degrees C). 

A1B scenario: medium emissions growth leading to a global temperature increase of 2.8 degrees C 
(1.7 – 4.4 degrees C). 

A1F1: higher emissions growth scenario leading to a tripling of CO2 concentrations to 2100, 
temperature increase of 4 degrees C (2.4 – 6.4 degrees C). It should be noted that CO2 emissions 
increased by 3.3% a year between 2000-2006, up from 1.3% a year during the 1990s. 

 
450 scenario: assumes stabilization of CO2 concentrations at 450 ppm. 

 
Figure 2: Emission scenarios 

 
Source:  CSIRO, ABM (2008) 

 

Temperatures are expected to increase in Victoria while rainfall and soil moisture are expected to 
decrease. Average global temperature in the 20th century increased by 0.7 degrees C. From 1950-2007 
daily maximum temperatures increased by 0.8 degrees C and daily minimum temperatures by 0.4 degrees 
C. The decade 1998-2007 showed daily maximum temperatures 0.6 degrees C hotter than the 30 year 
(1961-1990) average, with 2007 being the hottest year on record for Victoria. By 2030, annual average 
temperatures are expected to increase by about 0.8 degrees C (0.6-1.2 degrees C) with increases greater 
in spring and summer; and by 2070 by 1.4 degrees C (0.9-2.0 degrees C) under a lower emissions 
scenario, or 2.7 degrees C (1.8-3.8 degrees C) under a higher emissions scenario. The incidence of frosts 
is expected to decline. The average annual number of days over 35 degrees each year under a high 
emissions scenario could rise significantly in Melbourne and the peri-urban area, for example, from 9 to 20 
in Melbourne, from 4 to 12 in Ballarat and from 11 to 28 in Bendigo.  

Rainfall decreased by 13%, but decreased by as much as 20% in central Victoria. By  2070, annual 
average rainfall is likely to decrease by 6% (-14 to +2%) under a low emissions scenario, or by 11% (-25 to 
+3%) under a high emissions scenario. Evaporation is likely to increase to 2030, probably by about 3% (1-
5%) with the largest increase in winter and by 2070 by 4% (1-8%) under a lower emissions growth scenario 
or 8% (2-16%) under a higher emissions growth scenario. The combination of higher temperatures, lower 
rainfall and higher evaporation has helped reduce yearly inflows to storages by about 30% over the last 
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decade. By 2030, runoff to the peri-urban area is likely to be reduced by 5-40% and by 2070 by 5-<-50%. 
Average annual runoff in the Campaspe and Lodden Rivers is expected to decrease by up to 35% by 2030. 
The impacts on water storages in Melbourne’s peri-urban region can be illustrated from the decline in 
storage levels in Melbourne and Coliban dams over the past ten years (figures 3, 4). This combination of 
higher temperatures, lower rainfall, increased evaporation and reduced runoff, when combined with the 
expected increased number of extreme fire days, increases risk from bushfires considerably and requires a 
radically different policy response. The number of extreme fire days is likely to increase by 5-40% by 2020 
(relative to 1974-2003), and by 2050 under a lower emissions growth scenario by 15-25% and under a high 
emissions scenario by 120-230%. 

Figure 3: Annual inflows to Melbourne’s water storages 

 

Source: Melbourne Water and CSIRO,  (2008) 

Figure 4: Ballarat Water Storage Levels 

 
Source: Central Highlands Water (2008) 

Reduced levels of runoff have also affected streamflows in rivers in the peri-urban region and throughout 
Victoria as illustrated by figures 5 and 6 for the Campaspe and Moorabool rivers. 

 

 



RMIT Submission to the Black Saturday Bushfires Royal Commission  

 

Page 10 of 57 
 

Figure 5: Campaspe River Streamflow at Malmsbury 

 

Source: compiled from the Water Data Warehouse 2008 

 

Figure 6: Moorabool River Streamflow 

 
 Source DSE 2007 

 

The Climate Institute of Australia, an independent climate research and advocacy centre, commissioned 
the CRC for Bushfires, CSIRO and the Australian Bureau of Meteorology to examine recent bushfire trends 
and projections under climate change. The resulting 2007 report Bushfire Weather in Southeast Australia: 
Recent Trends and Projected Climate Change Impacts established that anthropogenic climate change has 
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increased the risk to South-East Australia from increasingly frequent and severe bushfire events (Lucas et 
al., 2007). That report drew upon meteorological trends which showed the development increased average 
temperatures and protracted drought in south-east Australia developing over the past 50 years. The Report 
noted that the MacArthur Forest Fire Danger Index (FFDI) was increasingly being exceeded during 
summer.  

Used as the basis for the declaration of ‘Total Fire Bans’, the FFDI was developed by AG McArthur at the 
CSIRO in the 1966 to proactively identify and empirically register the weather conditions associated with 
high and extreme fire danger and the difficulty of fire suppression. To do this the FFDI uses related 
indicators of maximum temperature, relative humidity, wind speed, and a ‘drought factor’ – which is 
informed by a measure of soil moisture deficiency through the Keech-Byram Drought Index (KBDI): 
discussed later in this report.  

To index the severity of danger, the FFDI established readings relative to the weather conditions of the 
Black Friday Fries of 1939, set at 100 considered ‘catastrophic’ (Lucas et al., 2007): 

Fire Danger Rating     FFDI range 
High                            12 to 25 
Very High                      25 to 50 
Extreme                         >50 

A reading of 50 or more is considered ‘extreme’ and the trigger for declaration of a Total Fire Ban. This is 
because it is considered that once the FFDI reaches 50 or more, it is the weather, more than any other 
factor, that will influence the occurrence and supressiblity of a wildfire event (i.e. more than fuel loads, 
clearing)  (Karoly, 2009: 1). 

John Connor, Head of the Climate Institute of Australia who commissioned the CSIRO Study notes that 
Sydney fire weather conditions in 1994 came close to 100 and the Canberra fires of 2003 peaked above 
that at 115 (Connor, 2009). The Special Climate Statement 17 The exceptional January-February 2009 
heatwave in south-eastern Australia’ released by the Australian Government Bureau of Meteorology 
National Climate Centre on 4 February and updated on 9 February provides a detailed anatomy of the 
extraordinary heatwave that preceded the Back Saturday Fires. The Climate Statement notes that Record 
High Temperatures for February were set over 87% of Victoria (Bureau of Meteorology 2009: 4).  FFDI 
readings in the three days leading up to and peaking on 7 February 2009 reached unprecedented levels; 
as confirmed by CFA Chief Russell Rees to this Royal Commission on Monday 11 May 2009, in some 
parts of Victoria FFDI readings exceeded 300.  This is not incremental change, but the manifestation of a 
fundamental climate shift probably due to anthropogenic global warming.  

Melbourne University based Climatologist Professor David Karoly (2009) notes: 

 An increase in fire danger in Australia is likely to be associated with a reduced interval between 
fires, increased fire intensity, a decrease in fire extinguishments and faster fire spread. In south-east 
Australia, the frequency of very high and extreme fire danger days is likely to rise 4-25% by 2020 
and 15-70% by 2050. (Karoly 2009: 1) 

 

Noting the increasing frequency of severe fire weather conditions the CSIRO Report, concluded that fire 
seasons would be longer and more intense: 

...Early starts to the fire season suggest a smaller window for pre-season fuel-reduction burns. 
Logically, more frequent and more intense fires suggest that more resources will be required to 
maintain current levels of bushfire suppression. Shorter intervals between fires... ...may significantly 
alter ecosystems and threaten biodiversity. It is hoped that planning authorities can use this 
information in the development of adaptation strategies. (Lucas et al., 2007: 5) 
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The report also recommended the creation of new bushfire weather related danger categories of “very 
extreme” and “catastrophic”.   

John Connor (2009) argues that this means: 

...in a world of a 3 degrees increase, by 2050 catastrophic fire conditions which haven’t been 
experienced in Bendigo might occur every 8 years, Melbourne airport might experience these 
conditions once every thirty years could get them every two years. Mildura, which experiences 
these conditions once every 8 years could get them every year...The reality for fire fighters and rural 
communities is that the rules that applied in the past to fighting and surviving bushfires has changed 
forever – because of our warming planet. (Connor 2009: 1) 

The threat from bushfire in Victoria, and, events such as Black Saturday, are likely to not only recur, but do 
so after shorter intervals. South-Eastern Australia is not only an increasingly more active fire flume but 
prone to more intense fire events for longer periods of the year. 

Drought and Soil Moisture as an Indicator 

The Coroner inquiring onto the four deaths caused by the Canberra Firestorm of January 2003 noted that 
the Keetch-Byram Drought Index (KBDI), rather than rainfall deficiency alone, was a more accurate drought 
and fire danger indicator in the lead up to the Canberra Fires (Doogan, 2006: 84).  

Using soil moisture data and other conditions the Keetch-Byram Drought Index (KBDI) was developed in 
North America to predict the likely intensity of a potential wildfire event. The KBDI is a measure of 
meteorological drought; it reflects water gain or loss within the soil. Soil moisture influences fire intensity 
largely because fuels have lower moisture content, however it does not measure fuel moisture levels 
directly.  Moreover the drying of organic material within the soil itself can lead to increased difficulty in fire 
suppression.  A prolonged drought causes low soil moisture and in turn results in a high KBDI. (Karels, 
2004) 

This submission has already referred to the exceptional weather that prevailed in the lead up to Black 
Saturday, as well as the evidence for climate change. 

Recently completed Soil Moisture research undertaken by RMIT further supports these conclusions. This 
research maps soil moisture in Victoria over three periods:  1948-1967, 1968-1987, 1988-2007, using the 
Thornthwaite Moisture Index (TMI) as an estimate of soil water loss or gain (see figures 7, 8 and 9). 
Thornthwaite’s early publications featured a systems approach on the syngernistic effects of rainfall and 
evapotranspiration in microclimatologically constraining soil and vegetation development.  
 
The TMI isopleths categorise climate on the basis of rainfall, night and daytime temperature, potential 
evapotranspiration and the water holding capacity of the soil. Negative values of TMI indicate dry climates 
and reduction in TMI values below Zero indicates a drying climate.  Continual trends to higher negative 
values over a long period indicates desertification. The Thornthwaite Climate Classification is as follows : 
 

Moisture Division 
Climatic Type    TMI 

A Very Humid    �  100 
B1-4  Humid    20 to 99 
C2  Moist-subhumid          0 to 19 
C1  Subarid          -33 to 0 
D  Semiarid   -66 to -32 
E  Arid    -110 to -65 
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AS2870-1996 adopted the following classifications for engineering purposes : 
 

Climate Zone  TMI  Description 
   1   >40  Alpine/wet coastal 
   2   +10 to +40 Wet temperate 
   3    -5 to +10 Temperate 
   4   -25 to -5 Dry Temperate 
   5   -50 to -25 Semi Arid 
   6   < -50  Arid    
 
 
The calculation of the TMI is the calculation of “water balance” which relies on all forms of precipitation and 
requires readings of rainfall, evaporation and evapotranspiration.  Evapotranspiration occurs mainly in the 
A and B soil horizons, and in the vegetation.  Evapotranspiration has a greater affect on soil drying than 
precipitation since some of the precipitation drains away.  Hilly areas have better drained soils hence the 
soil moisture is lower than in areas with similar conditions but flatter land. Drier soil creates drier vegetation 
and drier surface fuel. 
 
Lower rainfall reduces the TMI, as do higher temperatures, particularly at night.  Normally the soil and 
vegetation receives more moisture in cooler nights and loses less from lower evaporation than in the higher 
evaporation in warmer nights.  Fuel load, temperature and wind factors are important but not sufficient in 
predicting fire risk. The moisture condition of the fuel, surrounding air and soil is also very important.  These 
factors affect combustibility.  Although the TMI is usually calculated over long-term periods (20 years+) it 
may also be used to calculate shorter term combustible condition of the fuel load.  Further research in 
using the TMI to determine combustibility may help predict fire risk and where it may occur during any 
particular summer. 
 
The latest Victorian TMI isopleths show the increase in size of drier areas.  The greatest drying has been 
mapped in the Otways, Central Victoria, Eastern Highlands and Gippsland. The Melbourne peri-urban 
region is drying substantially. Where these areas have grasslands or forests the fire risk is increasing. The 
TMI in combination with the presently used parameters may help increase the prediction accuracy and time 
line. 
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Figure 7: TMI Victoria 1948-1967 

 

 
Figure 8:  TMI Victoria 1968-87 
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Figure 9:  TMI Victoria 1988-

2007  
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The Victorian Planning System  

The Planning and Environment Act 1987 and Local Pla nning Schemes 

The Victorian Planning and Environment Act 1987 contains environmental objectives but no specific 
reference to climate change. Section 12(2)(b) of the Act deals with the drafting of planning schemes, or 
amendments to their provisions (mapping and written changes) and states: 

12 (2) In preparing a planning scheme or amendment, a planning authority- 
(b)  must take into account any significant effects which it considers the scheme or amendment 
might have on the environment or which it considers the environment might have on any use or 
development envisaged in the scheme or amendment (emphasis added). 

Additionally Section 60(1)(e) sets out that: 
 

60(1) Before deciding on an application, the responsible authority must consider- 
(e)  any significant effects which the responsible authority considers the use or development may 
have on the environment or which the responsible authority considers the environment may have on 
the use or development (emphasis added). 

 
This is also echoed in all Victorian Planning Schemes through Clause 65 ‘Decision Guidelines’ which states 
that: 

Before deciding on an application or approval of a plan, the responsible authority must consider, as 
appropriate: The degree of flood, erosion or fire hazard associated with the location of the land and 
the use, development or management of the land so as to minimise any such hazard.  

Within the State Planning Policy Framework (at clause 15.07) the requirement to address fire risk and 
hazard, including the potential to exacerbate hazard through planning decisions, offer further emphasis on 
these issues, stating that:  

In consultation with relevant fire authorities, planning authorities must identify wildfire risk 
environments in planning schemes, and, 

Fire hazards must be considered in planning decisions affecting wildfire risk environments to avoid 
intensifying the risk through inappropriately located or designed uses or developments. 

As noted previously in this submission, more frequent and intense flood and fire event are potential impacts 
of Climate Change.  However there is no similar and/or explicit mention of these in either the State 
Planning Policy Framework of Clause 65 which sets out the Decision Guidelines for consideration of 
planning applications for subdivision. 

The Victoria Planning Provisions (the VPP) 

The current Victorian Planning System, is predicated upon the use of a suite of State standard planning 
provisions (the Victoria Planning Provisions – VPP) introduced from the mid 1990s. The VPP has not been 
subjected to any significant formal review in the decade or so since its introduction. 

Inception of the VPPs from 1997 introduced an increase in discretionary (permit required) uses and 
developments within the system. In many zones, particularly rural zones, the number of prohibited uses 
was reduced in favour of a narrowly defined list of uses.  

Additionally, many Victorian planning schemes had previously relied on ‘tenement controls’ to prevent 
dwelling construction on multiple lots by requiring a minimum land size for dwelling construction and limits 
to the fragmentation of properties comprising multiple titles, or to a lesser extent, rural restructure zones. 
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The VPP removed tenement controls allowing planning permit applications to be made for dwelling 
construction where they may have been previously precluded. Under the VPP local and state planning 
policies rather than specific provisions were to guide the outcome of such applications. 

In addition, a requirement that all policies were to be either included or referenced within planning schemes 
was introduced. This made all such policies subject for scrutiny by the State Government, and to this end 
the State Government strictly prescribed the syntax used in drafting them. The prescribed syntax further 
increased discretion – for example when drafting local planning polices, the use of the word ‘must’ was 
prohibited, in favour of ‘should’ (see Planning Practice Note: Writing local policies available at 
http://www.dpcd.vic.gov.au). If not referred to or included in a Planning Scheme, a policy did not need to be 
considered by the Victorian Civil and Administrative Tribunal (VCAT) in the case of an application for 
review; it was ‘forbidden to forbid.’ Decisions are now made using broad polices and discretionary 
provisions which can be challenged and interpreted on a case-by-case basis at both the local and state 
government levels as well as before the VCAT.  

Additionally, Responsible Authorities, and/or VCAT, are only required to ‘consider’ rather than ‘apply’ local 
planning polices. This has the effect that no matter how well drafted or specific a policy is, it can be 
legitimately disregarded. This has been well publicised and discussed as a result of Gory M v. Glen Eira 
CC [2001] VCAT 307 (28 February 2001) where the Member questioned the value of the relevant Glen Eira 
local policy and disregarded it. This approach was subsequently upheld by the Supreme Court decision in 
Glen Eira City Council v. Michael Gory [2001] VSC 306 where the Court held that VCAT’s obligation was to 
‘consider as appropriate’ the provisions of the planning scheme and that to ‘consider’ is not necessarily to 
adopt, apply or follow (Whitney 2002). 

The VPP’s discretionary and permissive approach has led to a high degree of contestability in the decision 
making process for land-uses and developments and inconsistent decisions. When examined against their 
original objective, the current VPP based system has resulted in the opposite of what it sought to achieve, 
that is, it has led to increased complexity, uncertainty, size of planning schemes, and cost of administering 
schemes (Buxton, Goodman, and Budge, 2003).  

The system has lead to a proliferation of rural residential development in the peri-urban area, where 
biodiversity values are significant and the wildfire risks are at their greatest. The rate of growth is twice that 
of the rest of regional Victoria (Buxton et al 2008) (see figure 10). 

Figure 10:  Percentage of Population Growth 2001 – 2006 

 
 Source: Department of Planning and Community Development,( Spatial Analysis and Research Branch) 
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The need for a philosophical shift in the Victorian Planning System as a result of the Black Saturday fires, is 
no less deserving of scrutiny and reform than are operational and land management processes. It is 
important that in the aftermath of Black Saturday this scrutiny occurs now. After ten years without formal 
review of the system itself, at the Direction of the Premier, the Department of Planning and Community 
Development (DPCD) is currently undertaking a review of the Planning and Environment Act 1987 however 
this review does not examine the VPP (see Modernising Victoria’s Planning Act Discussion Paper March 
2009, available at www.dpcd.vic.gov.au).  

The effects of Climate Change are not only limited to increased frequency and intensity of fire, but have 
implications for land-use and development, especially in relation to sea-level rise and flooding. The Black 
Saturday Fires are a warning call about the risk associated with climate change like no other in Victoria’s 
history. The one size fits all planning system with flexible decision-making is no longer appropriate to our 
many diverse situations and environments. A more robust, anticipatory, and prescriptive planning system is 
required for risk mitigation the peri-urban areas. 

Peri-Urban Trends and Issues  

Despite the limitations of the VPP suite of planning tools for rural areas as standardised, permissive and 
not responsive to local and regional conditions, their full use would assist in preventing inappropriate and 
possibly dangerous land uses. In particular, it is important that the most appropriate zone and overlay 
controls over land are used. However, the use of planning controls in Melbourne’s peri-urban area 
generally is not well matched to land characteristics. Figures 11 and 12 show that the zone with the 
strongest controls on land use and development, the Rural Conservation Zone, has been applied rarely in 
the outer peri-urban region except by Macedon Ranges Shire. The Farming Zone covers the largest area, 
affecting 88 per cent of the area of the three rural zones. The Rural Living Zone is used typically for smaller 
areas, including formalised ‘estate’ style rural residential areas. Subdivision controls under schedules for 
these zones vary. Figure 13 shows that the Vegetation Protection Overlay (VPO) is used sparingly in all 
LGAs with the exception of Surf Coast, is used hardly at all in Bass Coast and Moorabool and not at all in 
Murrindindi. Only 7 per cent of the total area of private land is covered by a VPO and 13 per cent of native 
vegetation. The Environmental Significance Overlay (ESO) overlay is more commonly used accounting for 
19 per cent compared with 7 per cent of all native vegetation by area across all peri-urban LGAs. With the 
exception of Macedon Ranges LGA, and to a lesser extent Surf Coast LGA, only one of these two overlays 
generally is used.  
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Figure 11:  Peri-urban zones used in the outer peri-urban region 

 
Source:  Buxton et al (2008) 

Figure 12:  Proportion of each zone by LGA  
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Figure 13: Overview of native vegetation on private land covered by either an ESO or VPO 
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Murrindindi Shire Case Study 
 
For the purposes of demonstrating the planning issues in relation to the events of 7 February 2009, we 
have chosen to analyze housing trends and fire risk in rural areas of Murrindindi Shire, along with some 
data and commentary for the peri-urban region more generally.  We have not focussed on urban or 
township areas, as our submission is most concerned with the way in which the current planning system 
has addressed issues of risk in peri-urban rural landscapes.  We do not contend that Murrindindi Shire is 
necessarily better or worse than other areas in respect to managing development in fire prone areas, and 
in fact many of these trends in development seen in Murrindindi are replicated throughout the growing peri-
urban fringes of Melbourne and other Victorian cities.   

Peri-urban landscapes in this area reflect a range of land uses (commercial and small-scale agriculture, 
rural residential and others) and a range of lot sizes.  Selected zones are often matched inadequately to lot 
and property size, and to land uses, relfecting the dynamic nature of development in these areas, and the 
contested values and expectations for current and future land uses. Most lots in the Farming Zone are 
subdivided below the specified minimum subdivision size for the zone. For example, in the Farming Zone in 
Murrindindi, 27 per cent, or 2185 lots, of the total number of lots are sized 0-2 ha. Most other LGAs in the 
peri-urban region include a high proportion of lot and properties 0-2 ha in the Rural Conservation Zone. The 
possibility of dwelling construction on the large number of existing rural lots poses a serious future risk to 
life and property from fire. Extensive land fragmentation has occurred. It is estimated that over 52,000 lots 
exist without dwellings in the outer peri-urban region (Buxton et al, 2008). Subdivision under schedules to 
the rural zones, and lot excisions could add considerably to this total.  This presents the future possibility of 
considerable increases to development under the current planning regime.  

This pattern of existing small lots has led to incremental unplanned, ad-hoc dwelling construction 
throughout the rural areas of peri-urban councils. Between 1997-2007, 4,181 dwellings were approved for 
the rural zones of five peri-urban councils, Moorabool, Macedon Ranges, Murrindindi, Mitchell and Surf 
Coast, 75 per cent on lots less than 20 hectares in area, and almost 60 per cent on properties less than 8 
hectares. In the Farming Zone, over 60 per cent of all housing approvals occur on properties under 20 ha in 
area, despite the majority of planning schemes generally nominating larger minimum lot sizes for 
subdivision. This is invariably inconsistent with the objectives and strategic intent of each of the relevant 
planning schemes and planning objectives and policy which seek to discourage the amount of development 
on small lots between townships particularly in the Farming Zone, and concentrate development into 
designated areas. 
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Figure 14 maps the fragmented pattern of lots, while figures 15, figure 16 and Table 1 and show the 
process of incremental dwelling approvals for the Shire of Murrindindi, against the areas affected by the 
recent fire, and the use of the Wildfire Management Overlay. These figures demonstrate the lethal potential 
of dwelling construction on small rural lots, through the exposure of dispersed, increasing rural populations 
to the risk of fire. Dwellings constructed on small lots north of Kinglake and Marysville were affected directly 
by the fire. However, a large number of new rural dwellings have been constructed recently north of the fire 
extent were equally vulnerable but not affected because of wind and other factors. These figures also 
demonstrate the inadequate use of the Wildfire Management Overlay. This overlay was applied to most of 
the area affected by the fire north of Marysville, but not to the rural area affected north of Kinglake and not 
to the Kinglake township.  
 
 
Figure 14. Lot Sizes Murrindindi     
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Table 1. Approvals 1997-2007 Property size and zone for fire and non-fire affected areas February 2009 
 

  Fire Affected area     Non Fire Affected area     

Property 
Category RLZ 

RLZ 
% 

total FZ 
FZ % 
total RCZ 

RCZ 
% 

total 

Fire 
affected 

properties 
in each 

property 
category 

(%) RLZ 

RLZ 
% 

total FZ 
FZ % 
total RCZ 

RCZ 
% 

total 

Non-Fire 
affected 

properties 
in each 

property 
category 

(%) 

Fire and 
Non-fire 
total (for 
each 
property 
category) 

0-2ha 24 65% 78 33% 0 0% 37% 13 20% 27 7% 14 64% 12% 156 21% 

2-4ha 4 11% 15 6% 0 0% 7% 24 37% 37 10% 0 0% 13% 80 11% 

4-8ha 5 14% 36 15% 0 0% 15% 13 20% 37 10% 8 36% 13% 99 13% 

8-20ha 2 5% 43 18% 0 0% 16% 12 18% 75 20% 0 0% 19% 132 18% 

20-40ha 1 3% 35 15% 0 0% 13% 0 0% 79 21% 0 0% 17% 115 16% 

40-100ha 0 0% 18 8% 0 0% 7% 1 2% 65 17% 0 0% 14% 84 11% 

100ha+ 1 3% 11 5% 0 0% 4% 2 3% 55 15% 0 0% 12% 69 9% 

Total 37 100% 236 100% 0 100% 100% 65 100% 375 100% 22 100% 100% 735 100% 

 
 
 
Figure 15: Murrindindi Dwelling Approvals 1997-2007  Property size and zone (Areas within Fire February 2009) 
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Figure 16: New Dwelling Approvals Murrindindi 1997-

2007  
 

 

Figures 15 and 16 also demonstrate the almost complete absence of the use of the Rural Conservation 
Zone, the zone with the strongest controls over rural uses. Figure 17 illustrates the use of zones mapped 
against the limited use of the Wildfire Management Overlay.  

Figures 18 and 19, and table 2 illustrate the potential for limiting or preventing the proliferation of further 
dwellings on existing rural lots. Most existing rural lots in Murrindindi are jointly owned, a situation broadly 
repeated over most of the rural shires in Victoria. Properties (that is, singly owned lots or combinations of 
lots held jointly) 40 hectares or larger comprise almost 28 per cent of all properties. The construction of 
dwellings on lots currently jointly owned, and closer subdivision of properties in areas of high fire risk will 
increase the number of dwellings exposed to serious bushfire danger. These larger properties also remain 
important for agriculture and biodiversity, containing most of the remaining vegetation on private land. Their 
retention is compatible with the precautionary principle by retaining a range of future options. As discussed 
earlier, many Victorian planning schemes in the past have preventing dwelling construction on multiple lots 
through the use of tenement controls which required a minimum land size for dwelling construction, or to a 
lesser extent, rural restructure zones. The VPP removed tenement controls.  
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Figure 17: Relevant Planning zones Murrindindi 

 
 

Many Councils in the inner and outer peri-urban areas have attempted to limit dwelling construction on 
jointly owned lots or even on lots sized beneath the minimum subdivision size for the zone. Although some 
rural councils have inserted a local policy provision aimed at controlling rural dwelling construction on jointly 
owned, or even individually owned separate lots, these controls are discretionary (as prescribed by the 
VPP) and do not have the protection that zonal controls provide, or the previous tenement controls gave. 
Consequently, applications are dealt with inconsistently within and between local councils and are 
appealable to the Victorian Administrative Appeals Tribunal with the result that many permits for dwellings 
continue to be issued. Examples illustrating the case-by-case inconsistency in decision making, and 
different interpretations of policy and legal frameworks relating to rural land development are ongoing. 

Rural dwelling construction and other development is inadequately related through policy and statutory 
planning provisions to remnant native vegetation. The importance of retaining remnant native vegetation for 
landscape, biodiversity, water and land protection and other reasons has been recognised through 
statutory planning controls for 20 years. But a picture emerges of dwellings continually constructed in close 
proximity to remnant native vegetation, and the approval of subdivisions of land containing significant 
native vegetation. Both types of action result in the exposure of rising numbers of people to increasing risk 
from fire by introducing developments and uses into vegetated areas, while constantly degrading, reducing 
or eventually eliminating remnant native vegetation. In rural areas, the risk from introducing uses and 
developments which are incompatible with native vegetation should be recognised by limiting or preventing 
dwelling construction and further subdivision of vegetated land. Many examples of cumulative 
developments can be cited over time: for example, Deluge Developments Pty Ltd v Murrindindi SC 2008 
where VCAT approved the subdivision of a 183 hectare largely vegetated site into four lots despite the 
council’s opposition; Eynesbury Station in the inner peri-urban Melton green wedge involving approval of 
1,250 residential lots located in or near significant remnant vegetation; and many others. 
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Figure 18: Single vs Multi-lot properties Murrindindi  

 
 
 
Table 2: Murrindindi Parcels and properties: Number and percentage of total by size ranges (ha) by zones and non-
fire/fire affected areas. 

  RLZ       RCZ       FZ       

  Parcel  Property   Parcel  Property   Parcel  Property   

  Fire 
No 
fire Fire 

No 
Fire Fire 

No 
fire Fire 

No 
Fire Fire No fire Fire 

No 
Fire 

Under 
2ha 177 129 154 80 0 213 0 200 849 1014 643 400 

2-4ha 19 69 16 62 0 13 0 13 185 399 151 211 

4-8ha 34 99 29 85 0 4 0 3 267 561 217 216 

8-20ha 28 57 24 41 0 1 0 1 357 887 260 370 
20-
40ha 13 22 10 13 2 1 0 1 392 1134 258 508 
40-
100ha 3 10 5 7 0 1 1 2 242 1080 186 519 
100+ 
ha 2 4 6 11 0 0 0 1 92 390 116 485 

Total 276 390 244 299 2 233 1 221 2384 5465 1831 2709 
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Figure 19: Murrindindi Parcels and properties: Number by size ranges (ha) by zones and non-fire/fire effected areas. 

 
 

Figure 20 shows tree density in the Shire of Murrindindi plotted against the extent of the recent fires and 
the use of the Wildfire Management Overlay (WMO). Again, this illustrates the sparse use of the WMO. 
Figure 21 plots the bioregional conservation status of remnant native vegetation, and figure 22 again 
demonstrates the inadequate use of overlays in relation to remnant native vegetation, and plots public and 
private land. The use of planning controls neither adequately prevents or limits potential harm to individuals 
from locational decisions close to native vegetation, or prevents the certain degradation of increasingly rare 
native habit from inappropriate uses and developments.   
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Figure 20: Tree density map, Murrindindi 

 

Figure 21: Native Vegetation Ecological vegetation class Bioregional Conservation status 
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Figure 22: Use of overlays with vegetation with Bioregional Conservation Status 

 

Anticipatory Planning for Climate Change 

Adequate institutional and policy structures and processes are needed for the protection and sustainable 
use of peri-urban areas. Few countries, however, have analysed adequately future needs and the threats 
from the development of their peri-urban regions, established clear and enforceable aims, or put in place 
adequate policies, planning tools and governance arrangements to achieve long term integrated planning 
and management of land and the resource base.  
 
Non-linear change, in place of gradual predictable change, has the potential to be particularly disruptive. 
Folke and others (2002:6,24,3) draw on Complex Systems Theory to propose a dynamic view of nature 
and society in which the “complex non-linear relations between entities under continuous change and 
facing discontinuities and uncertainty from…synergistic stresses and shocks” are emphasised. They argue 
for the consideration of the complexities and uncertainties associated with ecosystem management and 
critical ecosystem thresholds. Such complex non-linear relations between elements in a peri-urban region 
can lead to sudden, irreversible and fundamental change that is difficult if not impossible to reverse. 
Catastrophic non-linear impacts create new levels of uncertainty, increase the vulnerability and decrease 
the resilience of many affected species, including human populations. The possibility of rapid, non-linear 
change, once critical thresholds are exceeded, requires anticipatory planning for alternative futures and 
rigorous alternative policies to achieve such alternative ends. Such anticipatory planning is the antithesis of 
business-as-usual practices typically characterised by reactive, market oriented policies enabling 
incremental, ad-hoc development in a predictive trend line. Present uncertainty should lead to caution and 
motivate the introduction of cross-sectoral policies designed to sustain peri-urban values in place of 
incremental degradation through business-as-usual activity. Successful adaptation to environmental 
change on such a scale will require fundamental changes to systems and long held beliefs equivalent to 
paradigm change. 
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A precautionary approach requires government intervention to develop integrated responses to deal with 
sectoral problems and to prevent market decisions delivering short term benefits to individuals but 
catastrophic medium and long term consequences to communities. Regional planning prospers in many 
other parts of the world and is being rediscovered in Victoria through such projects as the Regional 
Strategic Planning Initiative of Regional Development Victoria (RDV). Regional strategic planning requires 
government intervention, institutional integration and cross-sectoral planning and policy development 
across a defined spatial area. A cross-sectoral approach requires that sectoral agencies consider the 
conceptual and methodological approaches of other sectors in framing proposals, and consider the impacts 
of proposals on all sectors and the broader community and environment. It requires the consideration of 
environmental, social and economic factors and building in their reciprocal impacts to decision making 
processes through integrated assessment criteria.  
 
Institutional and policy fragmentation is hampering the ability of governments at all levels to develop 
anticipatory policies which can assist the peri-urban region to adapt to rapid and fundamental change. This 
fragmentation is characterized by division between Commonwealth, State, Regional and Local levels of 
government, within large multi-sectoral government agencies, such as the Department of Sustainability and 
Environment, and between sectoral state agencies. Fragmented institutional arrangements lead to 
fragmented policy responses. The means do not exist for developing integrated, far-sighted, strategic 
policies which effectively anticipate the potential impacts of rapid, radical changes to environmental and 
social conditions.  

 

Risk Management Planning in Response to Climate Cha nge: a Case Study 

The Victorian Civil and Administrative Tribunal (VCAT) has become a de facto body for the development of 
planning policy interpretation precedents under the current planning system. Precedents are particularly 
important in a highly discretionary and consequently contestable planning system where decisions are 
made on case-by-case basis.  

Gippsland Coastal Board v South Gippsland Shire Council & Ors (VCAT 1545 29 July 2008) was the first 
decision to recognise and respond to climate change and planning for risk management in the face of its 
possible impacts. Though it does not relate to the increased wildfire risk, but rather potential sea level rises 
with associated increased storm surges and flooding, it elucidates the broader public policy approach and 
the possible responses under the current planning system to climate change impacts. The analysis of risk 
in this judgement applies also to other risks associated with climate change including from bushfires. When 
delivering its reasons for determining not to grant permits for ten developments of six dwellings on existing 
small lots within the Farming Zone, VCAT Deputy President Helen Gibson and Member Ian Potts 
concluded: 

...that the impacts that the environment may have on these dwellings are unacceptable and make 
the land unsuited for the proposed development.   

While outlining the significance of this decision, the Red Dot Summary that is published with the decision 
itself notes: 

The case is of particular interest because of potential sea level rises due to the effects of climate 
change. We conclude that sea level rise and risk of coastal inundation are relevant matters to 
consider in appropriate circumstances.  We accept the general consensus that some level of 
climate change will result in extreme weather conditions beyond the historical record that planners 
and others rely on in assessing future potential impact. The relevance of climate change to the 
planning decision making process is still in an evolutionary phase.  Each case concerning the 
possible impacts of climate change will turn on its own facts and circumstances. However, in the 
present case, applying the precautionary principle, we consider that increases in the severity of 
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storm events coupled with rising sea levels create a reasonably foreseeable risk of inundation of the 
subject land and the proposed dwellings, which is unacceptable.   

This highlights several matters in relation to the current planning policy and VPP system response to 
climate change, certainty and related risk management: 

1. Climate change is real, although planning for risks associated climate change is still in its infancy 

2. The ‘precautionary principle’ should be utilised in regard to understanding the potential impacts of 
climate change when assessing a proposal; 

3. intergenerational equity also has a role in such decisions where climate change is involved 
(explained in the full text of the ‘reasons for decision’); and 

4. the potential impacts of climate change and ensuing risk, are be assessed by planners on a case-
by-case basis 

The implications of these aspects will now be discussed in more detail: 

Climate change is real, although planning for its e nsuing risks is still evolving 

In their ‘Reasons for Decision’ VCAT Deputy President Helen Gibson and Member Ian Potts explained: 

“...we have had regard to the broader picture that there is a general consensus that some level of 
climate change will result in extreme weather conditions beyond the historical record that planners and 
others rely on in assessing future potential impacts.  It is, in our view, no longer sufficient to rely only on 
what has gone before to assess what may happen again in the context of coastal processes, sea levels 
or for that matter inundation from coastal or inland storm events... 

...In our view, the risks presented in these applications go beyond an acceptable degree of 
reasonableness.”  (VCAT 1545 29 July 2008) 

The ‘precautionary principle’ and risks arising fro m potential impacts of climate change  

“we have applied the precautionary principle.  We consider that increases in the severity of storm 
events coupled with rising sea levels create a reasonably foreseeable risk of inundation of the 
subject land and the proposed dwellings, which is unacceptable.”  (VCAT 1545 29 July 2008) 

The application of the ‘precautionary principle’ to land-use planning decision making here is pivotal and 
employs an anticipatory model of decision making for risk management and the potential impacts arising 
from Climate Change to land-use planning. 

The ‘precautionary principle’ is included in Section 3.5.1 of the Intergovernmental Agreement on the 
Environment 1992 (the Intergovernmental Agreement), to which the State of Victoria is a signatory.  It 
states:  

Where there are threats of serious or irreversible environmental damage, lack of full scientific 
certainty should not be used as a reason for postponing measures to prevent environmental 
degradation. In the application of the precautionary principle, public and private decisions should be 
guided by: 

i. careful evaluation to avoid, wherever practicable, serious or irreversible damage to the 
environment; and  

ii. an assessment of the risk-weighted consequences of various options.  
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Clause ‘11.03-2 Environment’ of the State Planning Policy Framework of the VPPs (included in all Planning 
Schemes) establishes that the Intergovernmental Agreement is foremost of all such agreements, and forms 
part of the framework for decision making concerning the environment. 

The precautionary principle requires, amongst other matters, a gauging of the consequences and 
extent of intergenerational liability arising from a development or proposal and if found to be warranted, 
appropriate courses of action to be adopted to manage severe or irreversible harm.   

Intergenerational equity and climate change  

As noted in the preceding VCAT discussion, intergenerational equity is a concept strongly related to the 
precautionary principle. It is also embedded within the State Planning Policy Framework through Clause 
11.01 which directs inter alia that: 

Planning, under the Planning and Environment Act 1987, is to encompass and integrate relevant 
environmental, social and economic factors. It is directed towards the interests of sustainable 
development for the benefit of present and future generations, on the basis of relevant policy and 
legislation.  

Intergenerational equity’ is another concept included at Section 5.5.2 of the Intergovernmental Agreement 
which states that “the present generation should ensure that the health, diversity and productivity of the 
environment is maintained or enhanced for the benefit of future generations”. The tribunal concluded that: 

we are not satisfied as to the protection and safety of dwellings and accessways to and from such 
dwellings in times of flood, and the impost this may have on the community and more specifically on 
emergency services. (VCAT 1545 29 July 2008) 

Climate change has altered the way intergenerational equity should be assessed. Developments that would 
not have been expected to create an unreasonable impost on present and future generations only 20 years 
ago can now been viewed as creating an excessive burden. 

Potential impacts of climate change and ensuing ris k, should be assessed by planners on a case-
by-case basis 

The VCAT judgement states that: 

The relevance of climate change to the planning decision making process is still in an evolutionary 
phase.  Each case concerning the possible impacts of climate change will turn on its own facts and 
circumstances. 

In the present case, we have applied the precautionary principle…. (VCAT 1545 29 July 2008) 

However, risk management for Climate Change, should no longer be ad-hoc and left to legal argument 
within a discretionary system. There needs to be a more comprehensive approach to risk management 
within the planning system and a review of the capacity of the relevant controls to management risk, more 
so in relation to fire and any other aspect of risk at present. 

The Victorian Competition and Efficiency Commission (VCEC) is currently undertaking a review of 
environmental legislation in Victoria. In its discussion paper it examines the application of the precautionary 
principle and notes: 

How the precautionary principle is applied can impact on the efficiency and effectiveness of 
environmental regulation. An unclear or unstructured approach to applying this principle has the 
potential to impose high costs on business, government and society more generally. (VCEC 2009) 
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The current Victorian Planning system is one such ‘unstructured approach’. A more systematic and 
scientific approach that mandates use of the precautionary principle and anticipates change and 
uncertainty is essential to minimise risks and avoid damage and loss of life from wildfire. Ad-hoc, reactive, 
case-by-case decision-making, assuming a continuation of linear trends, cannot satisfactorily consider the 
impacts of rapid irreversible, fundamental climate change. The OECD (2002b, p. 6) argues that the 
precautionary principle is ‘based upon the assumption that in certain cases, scientific certainty, to the 
extent that it is obtainable with regard to environmental issues, may be achieved too late to provide 
effective responses to environmental threats.’ VCEC further states:  

‘Uncertainty gives rise to both ‘environmental risk’ and ‘regulatory risk’. The ‘environmental risk’ is 
that if action is deferred until there is sufficient scientific evidence (e.g. to show an activity was 
damaging the environment), then it may be too late to take action to reduce or reverse that damage 
(Ernst & Young 2006, p. 106). The ‘regulatory risk’ arises because the uncertainty makes it difficult 
for policy makers to determine whether the benefits of intervening will outweigh the costs – i.e. a 
‘regulatory failure’ that imposes a net cost on society as a whole.’ (VCEC 2009: 336) 

 
The continued proliferation of rural residential development and dwelling construction within the peri-urban 
region in areas of increased and extreme wildfire threat (measured in terms of intensity, frequency and 
duration) from climate change, and the outcomes of loss of life, biodiversity and property damage, human 
suffering and the economic cost of reconstruction from the Black Saturday fires are a clear demonstration 
of such a ‘regulatory failure’ under the current Planning System. 

VCAT concluded that “the foreseeable risk of inundation of the subject and the proposed dwellings... [is] 
unacceptable”; however no equivalent responses have been developed and applied to bushfire risk. 

Wildfire Vulnerability Assessment and Risk Manageme nt  

In her thesis ‘The Wildfire Management Overlay in Victoria: a critical assessment of a land use planning 
policy instrument’, Rachel Hughes (2007) noted: 

The uncertainties associate with wildfire risk, and further to that, climate change, generate difficult a 
condition for decision making. A fundamental problem associate with the management of wildfire is 
that action relies upon an assessment of risk. McKenzie (2005) defines three of the greatest 
difficulties associated with ... assessment of wildfire risk. ...as the absence of factual information 
regarding the future. This contributes to uncertainty. Scientists cannot declare that a wildfire will 
definitely occur at this location, at this time. ... residents may be apathetic or disinterested and are 
reluctant to investigate further. Thirdly, there are limitations in the analytical framework available to 
interpret the uncertainty and complexity of the risk posed. One of all of these may ...result in 
inadequate responses or dismissal of the risk. (Hughes 2007: 18)  

Although the VPP system is primarily a discretionary system, it is possible for the State Government to 
draft land-use zones which are more specific and prescriptive, as well as overlay controls that are applied 
in a systematic and scientific way to address different aspects of the natural hazard. To this end the 
similarities and differences between the planning regimes for bushfire and flood under the VPP provide 
comparative approaches.  

Wildfire Management Overlay 

There is one VPP provision relating to fire – the Wildfire Management Overlay (WMO).Figure 22 shows the 
current status of planning scheme amendments to apply the Wildfire Management Overlay (WMO) in 
municipalities throughout Victoria.  
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Figure 23:  Status of Wildfire Management Overlays 

The WMO 
has been designed to reduce dwelling ignition from ember attack rather than direct flame and radiant heat 
(which are addressed through the Building Code of Australia). The WMO does this by introducing a number 
of vegetation and siting requirements aimed at increasing setbacks to create enough distance to ensure 
that a dwelling is likely to be clear of wildfire’s ember attack zone. (Maughan and Krusel, 2005) Moreover 
Maughan and Krusel (2005) state: 

Research has shown that building loss due to wildfire can be attributed to ignition of the building by 
one or a combination of three causes (Leicester, 1987, Ramsay and Dawkins, 1993). Building 
ignitions during wildfire may be caused by direct flame contact, radiant heat and attack by sparks 
and embers.  

These mechanisms of house ignitions occur at different times during a wildfire. The contribution of 
each mechanism to the numbers of buildings lost is not equal with spark and ember attack 
accounting for substantially more loss than direct flame or radiant heat contact. (Maughan and 
Krusel, 2005) 

It is important to note that under the VPP, the WMO is a control that regulates ‘development’ of land rather 
than its ‘use’ which is controlled by zoning rather than overlay controls. It is assumed that the suitability of a 
particular land use (including suitability for residential purposes) would have been considered in original 
selection and application of the relevant VPP land use zone.  

The WMO does not regulate whether or not a parcel of land is suitable for a use for a dwelling but rather 
the siting of a dwelling and any associated vegetation clearing. Where the zoning allows the use of the 
allotment for a dwelling, the presence of the WMO does not and has rarely led to refusal of planning 
permission for development of land for a dwelling. The WMO has had no discernable impact on the 
continued intensification of rural residential development in the case study area. 

Councils have curtailed the application of the WMO. When identifying land for the application of the WMO, 
smaller sites where it would not be possible to satisfy the WMO siting requirements are excluded even 
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though such sites may be of just as high or even higher strategic fire risk than larger sites. This is reflected 
by its absence from urban areas at the rural-urban interface, and township areas as demonstrated by 
Figures 14-22.  

WMO absence does not indicate reduced fire risk to land owners. Small sites may have severe fire risk 
features like extreme slope, aspect and proximity to vegetation. Rather than being subject to additional 
planning controls, wildfire risk mitigation relies solely on the building regulations in these situations.  

Notably, where the WMO did apply on 07 of February 2009, its siting requirements, where applied, were 
rendered impotent in the face of a mega-fire, bringing its efficacy into further question. 

Additionally, as the WMO cannot be applied retrospectively, its requirements are only triggered for the 
development of new dwellings on larger sites. After the fires of February 07 2009, this requirement has 
been waived altogether, even though a planning permit may have often been triggered by other parts of the 
relevant planning scheme. As demonstrated in this submission, dwellings are continuing to be approved in 
areas affected by the WMO, and there is no evidence of any planning application for development of a 
dwelling being refused at VCAT due to extreme wildfire risk and/or the presence of the WMO. 

Hughes (2007) states: 

The Wildfire Management Overlay (WMO)... was developed in order to mitigate wildfire risk through 
identifying high risk areas and ensuring minimum fire protection measures are implemented. The 
need for the Overlay is becoming increasingly apparent as climate change contributes to increasing 
frequency and intensity of wildfires. The nature and complexity of the WMO is such that it is difficult 
to implement properly. Several municipalities are yet to adopt it. Among the barriers to effective 
implementation of the Overlay are: lack of political will, fear of over-regulation, lack of training and 
mentoring of planning staff, and potential conflicts with vegetations objectives...  

Attachment 1 outlines the current methodology for identification of areas to which the WMO may be 
applied. 

However geospatial investigation by RMIT has also revealed that the take up of the WMO by Councils and 
its application appears to be as influenced by administrative and governance factors as physical science. 
Aerial analysis of the physical terrain at municipal boundaries where there are differences in the WMO such 
as that in Figure 24 indicates that physical changes on the ground (i.e. vegetation and/or topographic 
changes etc) do not account for these discrepancies. The differences in application of the control appear to 
be a feature of, or are strongly influenced by, arbitrary administrative processes rather than physical 
science. 

 



RMIT Submission to the Black Saturday Bushfires Royal Commission  

 

Page 35 of 57 
 

Figure 24:  Municipal boundaries of Nillumbik, Murrindindi, Whittlesea and Mitchell and the application of the WMO. 

 

Further analysis by RMIT demonstrates that dwellings have continued to be approved and built in fire 
susceptible areas, especially in the rural-urban interface and greater peri-urban regions. There has been no 
discernable impact on settlement patterns despite the application of the WMO. This constitutes both an 
environmental and ‘regulatory failure.’ 

Planning for Flood risk 

There are three flood overlays (the Land Subject to Inundation Overlay LSIO, Floodway Overlay FRO and 
the Special Building Overlay SBO) as well as a zone (the Floodway Zone FZ) that can be applied 
throughout Victoria.. Each of these controls aims to ensure the safe passage of flood waters, and 
minimisation of damage to property and life.  

The three flood overlay controls have been developed to address different contexts and risks posed by 
flood (i.e. rural, urban, flash flooding, etc). The Floodway Zone is one of the strictest provisions in the whole 
suite of VPPs and prohibits new residential land use and development within it. 

The use of the suite of flood controls is based on highly detailed and complex scientific flood modelling and 
mapping. They are coordinated by Melbourne Water and the various local water authorities throughout the 
state. Their application is consistent throughout the state, perhaps due to their corporate linage of the 
Water Authorities being the once powerful Melbourne Metropolitan Board of Works 

Comparison 

Attachment 2 provides a comparison of the flood and fire regimes, including permit triggers, purposes and 
application requirements in relation to residential use, development and subdivision for each of the flood 
controls and the WMO. This demonstrates significant asymmetry between the respective regimes. Figure 
25 is a comparative geospatial analysis of the application of the VPP controls relating to flood (FZ, LSIO, 
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FRO, SBO) and fire (WMO) risk management at the junction of the borders of several municipalities 
(Murrindindi, Mansfield, Strathbogie, Benalla, Wangaratta and Greater Shepparton). 

Figure 25: Comparative geospatial analysis of the application of fire and flood overlay controls 

 

There are several striking features that arise from Figure 25. The administrative municipal boundaries have 
no impact on the application for the suite of flood management controls, while they have a significant effect 
on the use of the WMO for fire. This is due to a comprehensive and coordinated program undertaken by 
Melbourne Water to ensure that the controls are applied consistently and on the basis of detailed flood 
modelling. It is also due to resourcing to ensure that the relevant planning scheme amendments are 
processed as efficiently as possible. This efficiently is gained in two ways: 

·  Although the relevant Council runs the amendment, the documentation, mail outs and other 
activities are undertaken by Melbourne Water (or the Regional Water Authority).  

·  Melbourne Water (in collaboration with the Regional Water Authorities) has been proactive in the 
development and implementation of the planning controls and there is consistency in their 
application and use, including during the period since the inception of the VPP and the relevant 
controls. Melbourne and Regional Water Authorities have been proactive in ensuring that this 
occurs. 

The application of the flood management controls is to be expected given such risk assessment is based 
on physical risk modelling. An official acceptance that flood water is generated by physical systems and 
does not respect municipal or other administrative boundaries, has led to their application regardless of 
municipal boundaries. 

In comparison, the WMO is inconsistently applied. Municipal boundaries have a significant impact on its 
extent. It is also clear that while some Councils have applied it to public land, this is not the case in all 
situations. While it can be argued that fire is more uncertain in its occurrence and behaviour than flood, 
there is enough known about fire ecology and behaviour and well as risk to provide a sophisticated level of 
physical risk modelling. Therefore, the application of the Wildfire Management Overlay should show a 
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similar level of consistency across municipal boundaries. Siting and design controls require that the WMO 
can only be applied to larger lots. In areas on the rural urban interface where lots are semi-rural and slightly 
smaller, but larger than the quarter acre block, it cannot be applied. One explanation for the difference 
between planning for climate change regarding bushfire and flood, is that bushfire vulnerability has suffered 
from a lack of certainty compared to flood events.  

A robust research and regulatory regime is required for risks from bushfire, equivalent to the level of 
research and knowledge applied to flood, and a more prescriptive response that controls development 
regardless of the other qualities of the land,  such as the response used for flooding. 

Findings 

There is significant potential for effective land-use and development policy to have reduced risk to life and 
property from the events of 7 February, and to reduce risk in the future. This submission has argued that 
the current key factors affecting Melbourne from the aspect of the ability of risk to be reduced through a 
land-use and development policy include: 

·  Victoria’s existing disproportionate vulnerability to major fire events; 

·  Compelling evidence of rapid and irreversible Climate Change that has exponentially escalated (in 
terms of likelihood, intensity and frequency) the already underlying propensity to mega-fire; 

·  Continuing and unabated intensification of dispersed rural residential development occurring in 
areas of high vulnerability, placing more people at risk and placing a greater burden on future 
generations; 

·  Continuing failure to manage land use and population increases in the most susceptible peri-urban 
areas due to ad-hoc decision making and regulatory failure; 

·  Institutional fragmentation which has further compounded these effects; and 

·  The failure to adequately manage the underlying factors that are leading to increased pressures for 
residential and rural-residential development in fire prone areas surrounding metropolitan and 
regional urban areas (e.g. housing affordability, failure to deliver on M2030, addressing the Tree 
Change / Sea Change factor). 

Recommendations 

Coordinated and Integrated Regional Planning  

Integrated regional land use planning that considers and responds to the impacts on Melbourne and its 
regional is urgently needed. Such regional planning should be detailed and coordinated at a high level 
rather than relying on local government to implement it with limited resources. It should utilise and test 
scenarios within the context of the altered climate and increased risk, to understand the best approach. 
The four main scenarios are: 

1. Continuation of business-as-usual development of dispersed rural-residential dwellings within 
the peri-urban areas; 

2. Incremental development of small towns;  

3. Concentration of future development in larger townships; 

4. Substantially reduced  settlement in the rural balance areas. 
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These scenarios need to be evaluated regionally, through an examination of risk, environmental 
impacts and cost of infrastructure provision.  

Other actions are needed to make such an exercise meaningful including: 

Urban Edge Review 

After the Canberra Fires of 2003, the ACT Government undertook an Urban Edge Review. Such a 
Review would be helpful to Melbourne too. Rather than leaving it to individual Councils, such a 
review should be coordinated at a regional level, with a region defined by proximity to the urban 
edge rather than the Melbourne CBD. An Urban Edge Review could also assist to provide rigor to 
Urban Growth Boundary. 

Strategic Re-settlement Review 

In the aftermath of the 1939 Back Friday Fries, many sawmilling communities were not rebuilt. 
Griffiths remarks: 

“After the flurry of salvage work, people withdrew from the bush. Black Friday depopulated the 
forests of ash. Such was the danger of isolated bush life that sawmills were henceforth more 
safety established in towns. …” (Griffiths 2001: 148) 

A comparison can be drawn between the scattered and small timber milling communities prior to 
Black Friday, and the continued intensification of rural-residential development within high risk 
areas in peri-urban zones occurring today. The same type of strategic rethink about the location of 
saw milling settlements should be applied to the development of dispersed  dwellings and 
communities. Any such examination needs to be undertaken at the highest levels of government. 

In the rush to re-build the government is failing to apply a strategic approach to the issues 
associated with continuing the intensification of dispersed rural residential development in the 
context of a changed environment. In doing so it is failing to grasp the full role of land-use planning 
and policy for risk management in the face of rapid, irreversible effects of climate change. If an 
anticipatory approach using the precautionary principle were to be applied within a strategic 
approach to re-settlement it is likely that some areas where housing existed prior to the fires may no 
longer be appropriate for residential development. Instead, current policy has expedited rebuilding 
without affording those who may wish to seek alternatives an opportunity to do so (see Cooper M, 
2009, Kinglake’s paradise lost in The Age Newspaper, March 18). Additionally the infrastructure 
cost of making high risk areas acceptable (such as new access roads) needs to be included into the 
calculation of the long-term impost on future generations. 

The Planning Institute of Australia contends in its submission that there needs to be consideration 
of: 

the relocation of dwelling structures and/or communities in circumstances where the only 
solution to ensure that the future potential for widespread loss of life and property is avoided. 
This is particularly pertinent in some localities in which the bushfire risk is so extreme that 
adherence to best practice management (including regular fuel load reduction techniques) and 
the appropriate retrofitting of habitable buildings, among other things, is insufficient to 
adequately manage the bushfire risk associated with an extreme event such as the 2009 
Victorian Bushfires. This, however, has additional implications not only for the people or 
community and for their feelings of dislocation, but also for the identification of alternative 
locations and the broader issues of compensation.” (PIA 2009) 
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Anticipatory Planning for Climate Change 

Climate change as a reality and an anticipatory approach that assumes the certainty of increased 
risks associated with its impacts is the appropriate response. In this way the use of the 
precautionary principle should be made mandatory as the starting point for all decision making 
where Climate Change has potential impacts.  

VPP Reform 

The current VPP with its discretionary approach is no longer appropriate in a changed environment. 
While many VPP provisions are inadequate, those that have been applied are not being done so in 
a consistent or optimal combination. 

Additionally, because of the inflexibility in the system and the strategic work that is requirement 
before any proposed amendment is attempted by a Council, as well as the resourcing impost to run 
major amendments to introduce more effective planning provisions from the VPP, it is not feasible 
to rely on Councils to undertake major work on a case by case basis. 

Instead urgent regime reform is needed to provide stronger and clearer regulation, facilitated at a 
state government level so that there is an appropriate resourcing allowance to affected Councils. 

Institutional Reform 

Current institutional arrangements reflect small government model pioneered by the Kennett 
government and have resulted in siloed approaches to strategic planning and land-use settlement 
for the broader public good. Government should move away from a competitive model, to one of 
shared corporate responsibility as demonstrated by cross-sectoral reform and leadership on risk 
and climate change. 

Vulnerability Modeling and Mapping 

Further work is needed in understanding the nature of the risks faced by Victoria in relation to 
identifying areas of high and known vulnerability (for example, through the development of a 
predictive model with scenario planning and assumptions based on the worse case) using 
geospatial and meteorological data. Factors should be combined to develop a more sophisticated 
land vulnerability rating system using factors such as: 

o slope,  
o aspect 
o vegetation (type, quality and extent),  
o orientation,  
o soil moisture data,  
o visibility of a fire approach (for example, many areas on Black Saturday did not have 

access to vistas where the oncoming fire front was visible, with no orientational fix) 
o historical fire mapping,  
o Proximity to high risk areas and vulnerability to ember and pyrocumulonimbus lightening 

attack in the event of a mega-fire with certain wind speeds.  
o Ground-truthing to identify other areas. 

This data needs to be reliable and coordinated in a manner where it can be readily shared, 
accessed and updated across sectors and agencies.
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Attachment 1 – CFA Practice Note - Wildfire Managem ent Overlay Mapping process 
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WWIILLDDFFIIRREE  MMAANNAAGGEEMMEENNTT  OOVVEERRLLAAYY  MMAAPPPPIINNGG  PPRROOCCEESSSS  

 

Background  

The Wildfire Management Overlay (WMO) is designed to identify areas where the intensity of forest fire is 
likely to be significant and pose a threat to life and property.   

Wildfire can occur in all landscapes and a suite of treatments exists to mitigate its impact.  The WMO is one 
of these treatments and is designed to target forest fire risk.   The nature of forest fire is such that statutory 
planning and building controls as implemented by the WMO are an appropriate treatment.  This level of 
control is not considered necessary to treat other wildfire risk such as that presented by grass, as this risk 
can be effective treated by other means. 

The WMO identifies areas where there is the potential for loss of life and property in a 1:50 year forest fire 
scenario. Under this fire scenario, development requires special protection to help withstand the passage of 
the fire.   

CFA and local councils jointly map the WMO.  A proposed WMO then goes on exhibition before being 
gazetted into the council’s planning scheme. The Bushfire Prone Area (BPA) building control is the 
amended to align with the WMO. 

 
Objectives 

Identify the process and principals adopted by CFA to map the WMO and ensure a consistent approach is 
adopted in the development and review of overlay mapping. 

 

General Assessment Process  

Development in areas where life and property is at risk from wildfires is regulated in two ways: 

·  In the building system through the designation of BPA.  Construction in BPA areas must be in 
accordance with the relevant performance requirements of the Building Code of Australia (BCA).  AS 
3959-1999 Construction of buildings in bushfire prone areas is ‘deemed to satisfy’ BCA performance 
requirements. 

·  In the planning system through the WMO, which helps insure fire protection objectives are satisfied at 
the design stage; and 

The VPP Practice Note, Planning for Wildfire Protection (DSE 2002) states: 

“The WMO is to be mapped using the same criteria as the bushfire prone areas designated under the 
Building Act 1993.” 

The WMO and BPA mapping should be aligned when mapping new or reviewing existing WMOs.  WMO 
and BPA maps are digitally generated by CFA’s GIS Services and are based on vegetation density.  The 
digitally generated maps are then refined through ground truthing by local CFA and council officers.   

This refinement process is coordinated by regional CFA staff.  Refinement may include modification for 
practical purposes to account for alignment with cadastre boundaries or the predominance of ember attack 
from northern and western aspects. 

Figure 1 outlines the process and tasks involved in developing and ground truthing WMO mapping and the 
amendment and gazettal process of a WMO into a council’s planning scheme.   
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Figure1: Summary of the Tasks Involved in the Creat ion of a WMO 

Creation of Initial Proposed WMO Area Maps
CFA generate the digital data for the proposed WMO area.  The initial data is created using a layer known as TREEDEN25 in 

VICMAP.  This layer comprises all treed areas considered dense.  A 100m buffer is added around this layer before it is published on a 
paper map series. 

Initial Ground Truthing 
The GIS generated initial map series is then ground truthed by CFA Manager Community Safety (MCS) or delegate and council staff.  

Proposed changes are recorded on the map series  and subsequently forwarded to CFA GIS Services.

Digitising the Proposed Changes 
The original GIS data is then then edited by the CFA GIS Services to incorporate the amendments identified through the ground 

truthing process. 

Verification of the Digitised Proposed Changes
The edited GIS data is then used to produce a series of paper maps which is returned to the appropriate CFA MCS for verification. 

Subsequent Changes and Digitising
Further editing of the GIS data is done on an as needed basis through consultation between area, headquarters and council staff.  

When the local CFA officer endorses the mapping at the end of this step the WMO area is considered to be “First Draft”.  

First Draft
A digital copy of the “First Draft” is provided to Department of Planning and Community Development (DPCD) by the CFA GIS 

Services.  This ‘first draft’ may be used to update the BPA as an interim measure during the extended planning scheme amendment 
process.  If the BPA is amended at this point it will also need amending again following the Gazettal of the WMO within the relevant 

municipality’s planning scheme.  Unless the “First Draft” is Gazetted without change.

Planning Scheme Exhibition Maps
A VPP Amendment Number is sourced by Council and provided to CFA.  Exhibition Maps are then produced by DPCD for exhibition 

of the proposed WMO.  The Explanatory Response is also drafted, usually by CFA on Council’s behalf. 

Exhibition of WMO Maps
Council undertakes the public consultation process, supported by CFA through attendance at public meetings and the provision of 

‘expert’ advice to the public. 

Post- Exhibition/ Panel Hearing/ Council Adoption
If submissions to the proposed amendment are maintained, the amendment is referred by Council to a Planning Panel.  The CFA 

Area with support of HQ draft a submission and present at this hearing.   Any changes made to mapping as a result of Panel 
recommendations or Council considerations is made by CFA.  

Review
The WMO should generally be reviewed after three years or after the date specified by the Panel.   

Gazettal of WMO
Once Council has adopted the WMO, Council will forward the amendment to DPCD for the Gazettal of the WMO within the relevant 

municipality. 

Alignment of BPA to WMO
Council pass resolution to align BPA to the newly gazetted WMO in accordance with R. 804 Designated Bushfire Prone Areas. 

Council must then follow the process stipulated in R. 807 Designated Special Areas- Mapping (Building Regulations 2006).

Submissions 
CFA assess any submissions and determines if mapping needs amendment.  CFA Area contacts any submitters to resolve any 

issues.  If successful submitters withdraw their submissions or amend it. 
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Specific Assessment Criteria 

WMO mapping is based on DSE’s Corporate Geospatial Data Library dataset ‘TREEDEN25’.  This data set 
depicts areas of over 80% vegetation density with a minimum patch size of 5 hectares and a minimum gap 
in tree cover of 0.1 hectares.  A 100 metre buffer is added around this layer to account for the area where 
ember attack, radiant heat and direct flame contact is likely to be most severe and protection controls 
should be considered. 

The TREEDEN25 data set is course grained and may, in places be out of date or inaccurate.   All mapped 
areas should be verified on the ground or from local knowledge to identify and correct systemic errors.  The 
Municipal Fire Prevention Committee (MFPC) should be included in this process.   

Verification Process  

CFA Officers ground truthing digitally generated mapping are seeking to confirm an area has significant 
potential for intense wildfire, likely to pose a threat to life and property.  Officers should consider the 
following in reaching this determination: 

·  Is the subject area an area of high wildfire risk and likely to pose a threat to life and Property?   

·  Is the subject area’s fuel load and topography, including slope and aspect likely to support a wildfire 
and result in high fire intensity? 

·  Is the subject area within 100m of vegetation likely to result in severe ember attack? 

If the answer is yes to any of the above questions then the area should be mapped as a WMO.  Figure 2 
should aid Officers answer the above questions. 
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Figure 2 Wildfire Management Overlay Mapping Proces s 

 

 

 

 

 

Figure 3: 

Example of 
WMO 
Mapping 

 

Treeden25 plus 100m buffer (Original Layer Generated by GIS)

Gazetted Wildfire Management Overlay

Cadastre Parcel Boundary 

Insufficient Patch Size to 
include in WMO

Area not captured by 
original GIS mapping

Ground truthing determined 
this area had the potential 
to support severe wildfire

Insufficient patch size 
to include in WMO

Insufficient patch size 
to include in WMO

Narrow corridors between 
areas designated to be WMO 

should also be included in 
the overlay  

Balloon callout. 
Select shape and 
start typing. Resize 
box to desired 
dimensions. Move 
control handle to aim 
pointer at speaker.

It may be appropriate to 
map to any of these red 

lines depending on:
Slope

Vegetation type
Lot size
Zoning

(See figure 2.)

In lower risk vegetation to 
the south-east map to line 
of best fit along cadastre 

boundaries, rivers or 
roads.

It may be appropriate to 
be both inside & outside 
of original GIS generated 

area.

Start Process

Initial mapping generated by 
CFA GIS Services and sent 
to Area for ground truthing

Cultivated Garden
Grassland

Woodland
Low Forest

Shrub and Heath
Medium Forest

Tall Forest

Do not include in WMO*

Do not include in WMO*

No

Yes

Note:  
� *Narrow Corridors between areas identified for inclusion into the WMO should also be 

mapped, see Orange Box Figure 3.

� The GIS mapping may not capture all areas that should be included in a WMO.  Local 
knowledge and ground truthing may identify other areas that are appropriate to include in 
the overlay, see Purple Box Figure 3.

Patch size/ shape is insufficient to 
achieve a crowning fire

(See Yellow Boxes Figure 3.)

What is the category of vegetation as 
defined by Building in a Wildfire 

Management Overlay; Applicants Kit 
CFA 2007?

Include in WMO

May be aligned to cadastre 
boundaries, rivers or roads, 

along line of best fit. 
(See Blue Box Figure 3)

Expand mapping out to 
nearest cadastre boundary. 
Ie. Map an area greater than 
that depicted by the buffered 

TREEDEN25.

If lot size is greater than 10ha 
it may be appropriate to 

dissect the lot. 

(See Brown Box Figure 3.)

Upslope

Down Slope

High Risk Vegetation

Eastern
Zone

N

High Risk Vegetation

Northwestern
Zone

N

WMO MAPPING PROCESS
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Definitions 

Cadastral map - A legal map for recording title to a property. The map indicates legal boundaries and the 
ownership of the property. 

Relevant Planning Legislation & Provisions 

Victorian Planning Provisions: 

·  15.07 Protection from Wildfire 

·  16.01 Residential Development for Single Dwellings 

·  19.01 Subdivisions 

·  44.06 Wildfire Management Overlay 

 

Links and References 

CFA. (2007) Building in a Wildfire Management Overlay: Applicants Kit. access www.cfa.vic.gov.au  

CFA (2005) Land Use Planning Resource Kit. 

DSE (2002) Planning for Wildfire Protection. Planning Practice Note & Advisory notes. access 
http://www.dpi.vic.gov.au/CA256F310024B628/0/277B9F6320B1D56DCA25712C000B42AC/$File/WildFire
+Protection.pdf  

 
Practice Note Management 

Owner 

Executive Manager Community Infrastructure 

 

Dates 

Date Approved: April 2008 

Date due for review:  April 2009 

 



RMIT Submission to the Black Saturday Bushfires Royal Commission  

 

Page 49 of 57 
 

Attachment 2 – Flood and Fire Risk Management Regim e Comparison  
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