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Preface 

The Committee believes that this is the first national inquiry into bushfires and recognises 
that bushfire prevention and suppression is a state responsibility and there are only limited 
areas where the Commonwealth can be directly involved. 

It is apparent that there are a number of areas where the Commonwealth can co-operate 
with State and Local Governments to ensure that sound ecological management 
approaches are followed and loss of life and property damage are minimised. With this in 
mind the Committee has made a number of recommendations related to matters that are 
primarily the responsibility of the States. This should not be taken to suggest that the 
Committee considers that the Commonwealth should assume prime responsibility. 
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Terms of Reference of the Committee 

(1) That a standing committee be appointed to inquire into and report on - 

(a) environmental aspects of legislative and administrative measures which ought to be 
taken in order to ensure the wise and effective management of the Australian 
environment and of Australia's natural resources, and 

(b) such other matters relating to the environment and conservation and the management 
of Australia's natural resources as are referred to it by - 
(i) resolution of the House, or 
(ii) the Minister responsible for those matters. 

Terms of Reference of the Bushfires Inquiry 

That the Committee inquire into and report on: 

(a) environmental impacts of bushfires (including consequential impacts on species 
diversity and ecological balance); 

(b) environmental impacts of preventative and control measures (including consequential 
impacts on species diversity and ecological balance); 

(c) environmental impacts of bushfire risks associated with evolving and future 
lifestyles; 

(d) potential for further development of insurance, taxation and other financial 
instruments to reduce environmental impact of bushfires; 

(e) potential for further developing of zoning and other landuse management arrange- 
ments to reduce environmental impact of bushfires; 

(f) adequacy of commanity information regarding fire management in natural and rural 
environments; and 

(g) appropriate Commonwealth actions to ameliorate environmental impacts of bush- 
fires, particularly in relation to national and international heritage. 

vii 





Explanation of Terms 

Eutrophication: 

Fire Regime: 

Sclerophyll: 

Aerial Ignition: Lighting of fire for backburning or control burning by 
dropping incendiaries from aircraft. 

Biota: The living component of the environment - plants, animal 
and micro-organisms. 

Bushfires: In this report 'bushfires' describes fires that are not 
intentionally lit as part of a management program. They are 
sometimes referred to as wildfires. 

Control burn: In this report 'control bum' describes fires that are 
intentionally lit as part of a management program. It  cannot 
be assumed that a control burn is always under control or 
bums according to plan. This term is synonomous with 
'hazard reduction burn' and 'prescribed burn'. 
A process which results in a depletion of the oxygen 
dissolved in the water in dams and streams. It  is usually 
caused by an increase in the growth of plants and algae 
triggered by an inflow of nutrients. 
The frequency, intensity and seasonality of the prevailing 
pattern of fire recurrence. 
A general term used in this report to describe forest (mainly 
eucalypt forest) other than rainforest. Wet sclerophyll forest 
occurs on higher rainfall sites, usually at higher altitudes 
and contains a denser understorey. Dry sclerophyll forest 
occurs on lower rainfall sites and is more open in 
appearance. 
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Summary of Main Findings 

After considering the evidence the Committee concludes that: 
* fire has long been a part of the Australian environment and has played an important role 

in shaping the flora and fauna; 
* European settlement resulted in significant changes to fire regimes and changes to plant 

and animal communities; 
the flora and fauna is generally well adapted to natural fire regimes and populations 
usually recover to prefire levels in a comparatively short period, but the impacts of 
bushfire on soils may be more significant; 

* bushfire prevention and suppression activities can have environmental impacts, frequent 
low intensity hazard reduction burning to reduce fuel accumulation is the activity 
causing most concern; 
in many situations hazard reduction is the only effective and efficient technique that is 
available and must be used but, whenever it is used there is a need to consider the 
environmental impacts; 
alternative protection and suppression techniques need to be considered and in some 
cases it may be appropriate that no action be taken to prevent or contain bushfires; 
authorities need to take more care in fire prevention activities and should do more post 
fire rehabilitation, particularly in the area of soil conservation; 
extensive damage to property and loss of life will continue to occur unless property 
owners and authorities recognise the inevitability of bushfires and take proper action to 
protect their own property and to prevent unsound land use; 
the Australian community has largely ignored, or is ignorant of, the advice given by the 
authorities about bushfire survival and property protection and does not appear to have 
learnt the lessons of Ash Wednesday; 
the volunteer rural brigades make a very significant, and in many instances an essential, 
contribution to the welfare of the Australian community; 
the type and amount of training given to bushfire protection professionals and volunteers 
is inadequate in several respects; 
there is great scope to improve our knowledge of bushfires and the part played in the 
Australian environment; 
continuing research will result in a decrease in the loss of life and the amount of property 
damage; 
the Commonwealth is a significant land holder with a direct interest in bushfire 
mitigation; 
the Commonwealth has a role to play in providing resources and assisting the States. 





Recommendations 

The Committee recommends that: 
1. the Minister for Territories and Local Government request the Local Government 

Minister's Conference to review the adequacy of existing land use and land use 
planning as it relates to bushfire mitigation; 

(paragraph 1 10) 
2. the Minister for Housing and Construction request the Housing Ministers' 

Conference to consider adopting and publicising a housing bushfire protection 
standard; 

(paragraph 120) 

3. the State Ministers responsible for Local Government and for Fire Services in 
consultation with the Australian Insurance Industry Council, review the funding of 
rural fire brigades with a view to finding more equitable arrangements than insurance 
premium levies; 

(paragraph 127) 

4. the Department of Home Affairs and Environment co-operate with State Departments 
to develop a national awareness campaign dealing with bushfire survival, building 
protection, fire prevention and the role of fire in the Australian environment; 

(paragraph 138) 
5. the Commonwealth Department of Education and Youth Affairs assist State 

Departments and authorities to develop video programs and education kits concerning 
bushfire topics which would be suitable at senior secondary levels; 

(paragraph 139) 
6. the Minister for Education and Youth Affairs request the Commonwealth Tertiary 

Education Commission to review the teaching of bushfire science in tertiary forestry 
and land management courses; 

(paragraph 144) 
7. the Minister for Primary Industry request the Australian Forestry Council to consider 

establishing a special fund to assist the universities to teach and c a y  out research in 
bushfire science; 

(paragraph 145) 
8. an authoritative Australian fire ecology textbook be commissioned by the 

Commonwealth Government through the CSIRO for tertiary education purposes; 
(paragraph 146) 

9. the Minister for Defence review the role of the Natural Disasters Organisation in 
respect of the operation of the Australian Counter Disaster College with a view to 
providing a national centre for bushfire training; 

(paragraph 150) 
10. the Commonwealth Scientific and Industrial Research Organisation provide the 

resources necessary to enable the completion of the experimental and data analysis 
phase of Project Aquarius; 

(paragraph 16 1) 
11. the Department of Science and Technology conduct a symposium to discuss the 

development and co-ordination of computer modelling and remote sensing related to 
bushfires; 

(paragraph 164) 



the Australian Bureau of Statistics examine the need for. and the vroblems involved 
in, a national bushfire statistics series; 

(paragraph 166) 
the Minister for Home Affairs and Environment and the Minister for Primary Industry 
request the Australian Environment Council, the Council of Nature Conservation 
~ in is te rs  and the Australian Forestrv Council to discuss the co-ordination of bushfire 
research with a view to establishing a co-ordinating unit within an appropriate 
authority, such as the CSIRO; 

(paragraph 170) 
the Commonwealth and State Ministers responsible for bushfire matters, jointly 
discuss the establishment and financing of a national bushfire research fund; 

(paragraph 17 1 ) 
the Commonwealth Scientific and Industrial Research Organisation maintain a 
significant bushfire research program after the completion of Project Aquarius; 

(paragraph 173) 
the Commonwealth review its research priorities to determine the feasibility of 
increasing the funding for CSIRO research into the ecological impact of fire regimes; 

(paragraph 175) 
the Department of Defence review its bushfire procedures to ensure they provide for 
full consultation with local authorities about fire prevention and pre-fire planning; 

(paragraph 18 1 ) 
the Commonwealth Departments of Administrative Services and Defence review the 
cost imposition to rural fire authorities caused by Defence land holdings and consider 
the need to provide additional financial assistance; 

(paragraph 182) 
the Minister for Home Affairs and Environment review the bushfire protection and 
management practices of properties of international and national importance; 

(paragraph 189) 
the Minister for Defence review the role of the Armed Services in bushfire fighting 
operations and establish mechanisms to facilitate closer co-operation with civilian 
bushfire authorities; 

(paragraph 195) 
(i) the Bureau of Meteorology continue to provide free fire weather services during 

the bushfire season, 
(ii) special purpose funds be provided to enable the Bureau to employ specialist fire 

weather meteorologists in each State, 
(iii) special purpose funds be provided to establish a network of remote weather 

stations; 
(paragraph 20 1 ) 

the Natural Disasters Organisation investigate the need for, and the means of 
establishing, a national bush fire fighting support service to acquire and deploy 
equipment that the State authorities cannot singly acquire; 

(paragraph 202) 
the Commonwealth Minister for Primary Industry request the Standing Committee on 
Soil Conservation of the Australian Agricultural Council to consider formulating a 
proposal for Commonwealth assistance with post fire soil protection works. 

(paragraph 206) 



CHAPTER 1 

The Role of Fire in the Australian Environment 

Adaptation of the Australian biota 

I .  Fire is an integral part of the natural Australian environment and, along with the 
climate, has played a significant part in the evolution of Australian flora and fauna. Not 
only are many species fire adapted but some are considered to be fire dependent. Some of 
the fire dependent plant species have characteristics which promote the development and 
spread of high intensity fire. There is also some evidence to suggest that part of the 
Australian fauna is fire adapted or dependent. However, it could be that the fauna species 
are adapted primarily to the vegetation. 
2. Fossil records are meagre and it is not known when fire adapted plants first appeared. 
Evidence of ancient fires can be seen in the deposits of carbon in coal seams laid down 
from 250 million years b.p. (before present) to 10 million years b.p. For most of the 
tertiary period (beginning 60 million years ago), southern and central Australian were 
covered by rainforests. In this environment fires were probably as rare as in today's 
rainforests. 
3. About twenty million years ago the climate became drier and patches of grassland 
appeared in central Australia. At the same time the incidence of fire apparently increased. 
It appears that the development of the fire tolerant component of the vegetatyion coincided 
with an increasing aridity and a higher incidence of fire. Four million years ago, fire 
adapted dry sclerophyll vegetation, (open forests and woodlands, with shrubs and grasses 
in the understorey) became more common. 
4. By the time the Aboriginals amved 40 000 years ago most of the continent was 
subject to a fairly high natural fire frequency, with lightning starting fires when forests 
were sufficiently dry. On the broad scale and over a period of thousands of years, it 
appears that Aboriginal burning had little effect on vegetation compared to the changes 
brought by the climate. It is probable that Aboriginal burning had a major impact only in 
the wettest areas, such as north-east Queensland and south-west Tasmania, where natural 
fires would have been rare and small. 
5. While climate was the major influence on the environment, Aboriginal burning 
probably did affect the diStribution of species and the vegetation pattern locally. 
Relatively clear patches of eucalypt forests, woodland and grasslands were maintained by 
frequent Aboriginal burning. 
6. The amval of Europeans in Australia has had significant effects on the native 
vegetation. The fire regimes of many, if not all, of the forest ecosystems have been altered 
dramatically and the European settlers have used fire differently to the Aboriginals. 
7. The changes caused by Europeans favoured some species over others and altered the 
pattern of species distribution that had previously been maintained by Aboriginal burning 
regimes. The European settlers used fire with ignorance and fear and without sufficient 
understanding of the long term impacts. They also introduced exotic plants and grazing 
animals that took advantage of the changed conditions. 
8. The fact that the Australian biota is fire adaptedtdependent has been used to argue that 
there is a need for resource managers to use fire to maintain and preserve certain species 
and habitats. It has also been used to argue that burning to reduce fire hazards is an 



environmentally sound practice which mimics natural conditions. The relationship 
between vegetation and fire is complex and such simple generalisations are not valid. 
9. Species have become adapted to fire regimes, not to single fire events. A fire may be 
either beneficial or detrimental to a particular species depending on a number of variables 
such as the intensity and duration of the fire, the pre-fire condition of the biota, the period 
since the last fire, pre and post fire weather and the impact of the fire on other 
environmental factors. The effect of a single fire is not as environmentally significant as 
changes to the fire regime. 
10. The manner in which some plants respond to fire does not always represent a 
specific fire adaptation. It may be a general response to stress and could be triggered by 
drought, frost, disease, or browsing. For these species fire is not essential. There are some 
species and communities which are fire sensitive and some species which are sensitive 
during part of their life cycle. For these, fire is inimical and often leads to the death of 
individuals and the elimination of local populations. 
11. While the Committee accepts that the evolution of the Australian biota has been 
strongly influenced by fire and is now largely fire adapted it does not necessarily follow 
that fire must be used as a land management tool or that the impacts of deliberate burning 
are ecologically benign. The Committee believes that the management of bushfires and 
the deliberate use of fire are activites which should be carried out with an understanding of 
the role of fire and a clear recognition of the environmental consequences of changing the 
fire regime. There is an obligation on fire prevention and suppression authorities to make 
themselves familiar with the characteristics of the local environment and to take 
environmental impacts into account when planning and carrying out operations. 

Ecological role of fire 

12. In the short term the environmental impact of fires can appear to be severe. There is 
an obvious loss of vegetation and the understorey and ground cover species may be 
completely removed. The foliage of overstorey species may be scorched or removed and 
trees may be killed or severely scarred. Some animals may be killed by the fire or 
subsequently die due to the lack of food or be killed by predators. The soil may be bared 
and subject to erosion and streams may become silted. These effects are usually not as 
severe as they first appear. 
13. Provided the vegetation is of a fire adapted type these effects are usually transitory 
and of no long term ecological significance. A number of witnesses reported that given a 
relatively stable climate, bushfires alone are unlikely to cause any long term change or 
species loss however drastic the short term change. 

Soils 
14. Soils are an important resource which are fundamental to the growth of plant life. 
They can be affected by fire due to the direct physical and chemical changes caused by 
heating and other changes which can follow removal of litter and vegetation. 
15. The impact of a single damaging fire is more significant for the soil than for the flora 
and fauna because it takes very much longer to replace and repair lost or damaged soil. 
There is a great variety of soils and associated vegetation types and it is difficult to 
generalize but the Committee believes that there needs to be a greater awareness of the 
relationships between soils and fires. 
16. The evidence submitted to the Committee suggested that the direct effects of heating 
normally only occur on the surface and to a depth of only a few centimetres. This depends 
on soil moisture content and the intensity and duration of the fire. Heating may not always 
be significant but it can be associated with the destruction of the soil organic matter and a 



decrease in the water retaining properties. Heating can also make the soil more susceptible 
to erosion by lowering water infiltration and retention. 
17. Soil heating is particularly important in relation to the soil biota, which plays an 
important pan in the breakdown of litter and the recycling of nutrients. Intense wildfires 
have a sterilising effect on the soil and greatly reduce the populations of soil microbiota, 
but the effects of lower intensity fires are not as severe. The time required for the 
re-establishment of soil fauna populations may vary from a few days to several years.' 
18. Soil nutrient levels can be altered in a variety of ways by complex processes 
following fires. The New South Wales Forestry Commission reported that although 
intense fires can cause an immediate reduction in the level of nitrogen in soils, they 
generally make some nutrients more available to plants.? The Victorian Soil Conservation 
Authority report that when ash accumulates on the soil surface the availability of calcium, 
phosphorus and potassium to plants increases.' 
19. Intense fires may also reduce the absolute levels of nutrients in some forest soils by 
the removal of mobile elements in smoke and ash that is not returned to the forest floor. 
Losses may be small compared to the total share of nutrients in the system but these losses 
often come from the most readily usable part of the nutrient pool. 
20. Exposure to wind and rain following removal of the litter and ground cover 
vegetation makes the soil susceptible to erosion and further nutrient loss. Erosion losses 
are only likely to be severe if there is heavy rainfall soon after fire, and before the 
vegetation becomes re-established. If heavy rain does follow a fire then massive soil loss 
can result. It was reported that erosion of over 100 tonnes of soil per hectare occurred in 
parts of Victoria following the Ash Wednesday fires in 1983. In some areas, where storms 
were more intense this figure may have been 1000 tonnes per hectare.' 

Water resources 
21. Bushfires have indirect and infrequent impacts on water resources. The magnitude 
and duration of these effects depend upon fire intensity, the rate of vegetation 
regeneration, the proportion of the catchment burnt, soil characteristics, topography and 
particularly the rainfall pattern after the fire. Severe impacts will only occur if fires are 
followed by heavy rain. Usually, bushfires have only a minor impact on water resources 
but in some circumstances severe fires can cause a serious degradation of water quality. 
22. If the vegetation in a catchment is removed by fire, rainfall then strikes the ground 
with full intensity, dislodging soil particles and quickly exceeding the capacity of the soil 
to absorb water. The water then runs across the surface of the exposed ground carrying 
soil particles. The effects on ~atchments and water quality can include a marked increase 
in water runoff (the most commonly observed response), more erratic runoff and 
streamflow, low rate of ground water replenishment, erosion of creeks and water courses, 
increased sediment loads and turbidity in streams, increased siltation in dams and 
increased levels of nutrients in streamflow. It was reported that the deleterious effects on 
water catchments can continue for up to four years after a fire.' 
23. Aquatic habitats can be degraded by the reduction in the quality of water runoff. The 
most significant impact is the increase in turbidity. Fauna species which require clear 
water for survival and reproduction may be temporarily lost from an area if heavy erosion 
occurs. The increased nutrient content of the water can cause eutrophication of dams and 
reservoirs. 

Flora 
24. The most obvious effects of bushfires are the consumption of dry and dead 
vegetation, and the scorching and death of some plants. This will not be serious if the 



plants are fire adapted. Changes in soil fertility could have an effect on the plant species in 
the burnt areas. This is most likely to be transitory and of little long term significance. 
25. Most plant species survive bushfires by using one or both of two basic mechanisms 
- one involving resprouting of damaged plants, the other a range of responses which 
result in new plants being established from seed. Resprouting depends on the ability of 
buds in the stems and base of the plant to survive the fire. These buds are triggered to. 
produce new green material to replace the burnt foliage. This mechanism is characteristic 
of some species of eucalyptus and results in the well known 'feather duster' appearance of 
fire damaged forests. 

26. The establishment ot new plants is the result of a number of responses. Fire can 
cause flowering to occur and can trigger the release or germination of seed that was 
present before the fire but which survived on the plants or in the soil. The flowering 
response is characteristic of grass trees (Xanthorrhoea spp) while the seeding response can 
be seen in Banksias which store seed in woody fruits that do not open unless affected by 
fire. Many species of Acacia shed seed during periods when there is no fire but the seed is 
stored in the soil and does not germinate until the seed coat is cracked by the heat from a 
bushfire. 
27. The effects of fires on flora varies depending on the species involved and the 
frequency, seasonality and intensity of the fires. The importance of vegetation types is 
illustrated by reference to the two main forest types in Victoria. Wet sclerophyll forests 
are subject to infrequent but intense wildfires which tend to kill much of the vegetation 
including large trees. The fire stimulates the regeneration of the Eucalypt species by 
stimulating seedfall. It also causes the germination of seed from understorey species. Dry 
sclerophyll forests are also subject to intense fires but these occur more frequently due to 
the drier conditions and more rapid accumulation of fuel. The species in these forests are 
more fire tolerant and recover more rapidly and tree death is less common. 
28. Fires of the 'right' intensity and timing can trigger a successful survival response. 
However, harmful effects can follow fires of the 'wrong' time and fires that recur at the 
'wrong' frequency. The possible deleterious impacts include the eventual local extinction 
of species when the interval between fires does not allow survivors to mature and produce 
seed or when there is a failure to stimulate flowering and seed. 
29. The role of the timing and frequency of fire is indicated by research done on the 
vegetation of the sandstone country near Sydney. It was reported that a period of up to ten 
years is required between fires to allow some species to germinate and set viable seed.6 In 
the absence of large amounts of seed stored in the soil more frequent fires cause a change 
in the composition of the flora. 
30. Conversely, if fires are too infrequent the number of species will also decline and it 
appears that a fire frequency of one fire about every ten to fifteen years appears optimal 
for maintaining species diversity.' Change will also happen if the fires occur at the wrong 
time of the year and kill seed before it matures. 
31. It appears that for some areas, such as the coastal regions of central New South 
Wales the ecologically optimum fire regime is for infrequent and hot fires but in other 
areas this type of regime may be damaging. The Committee notes that it is impossible to 
generalise about what is an environmentally acceptable fire situation. The importance of 
intensity, frequency and seasonality must not be overlooked particularly when land 
managers and fire controllers apply an artificial fire regime. 

Fauna 
32 .  Over 70% of Australian vertebrates (birds and animals) live in fire prone eucalypt 
forests. Intense fire can kill many animals, including highly mobile species such as birds. 


















































































































