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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.





Chairman Mr P. Milton, M.P.1

Deputy Chairman Mr D.M. Connolly, M.P.1

Members Mr M.A. Burr, M.P.
Mr R.L. Chynoweth, M.P.1

Mr R.F. Edwards, M.P.
Mr G. Gear, M.P.3

Mr A.A. Morris, M.P.
The Hon. I.L. Robinson, M.P.

Secretary to the
Committee Mr. J.R. Cummins

Secretary to the i. Mr B. Nordin1

Sub-Committee ii. Mr LA. Dundas4

1. Members of the Sub-Committee.
2. Appointed, to the Committee on 7 March 1984 in piace of Mr J.E. Reeves, M.P.
3. until 18 June 1984
4. after 18 June 1984





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.

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 community 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.
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Aerial Ignition:

Biota:

Bushfires:

Control burn:

Eutrophication:

Fire Regime:

Scierophyll:

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

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

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

In this report 'control burn' 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
burns 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 scierophyll forest
occurs on higher rainfall sites, usually at higher altitudes
and contains a denser understorey. Dry scierophyll forest
occurs on lower rainfall sites and is more open in
appearance.
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After considering the evidence the Committee concludes that:
B fire has long been a part of the Australian environment and has played an important role

in shaping the flora and fauna;
B 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;

8 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;

8 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;

8 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.
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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 110)

2. the Minister for Housing and Construction request the Housing Ministers'
Conference to consider adopting and publicising a housing bushfire protection

(paragraph 120)
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)

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

(paragraph 138)

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)

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)
the Minister for Primary Industry request the Australian Forestry Council to consider
establishing a special fund to assist the universities to teach and carry out research In
bushfire science;

(paragraph 145)

an authoritative Australian fire ecology textbook be commissioned by the
Commonwealth Government through the CSIRO for tertiary education purposes;

(paragraph 146)
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;

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 161)

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

(paragraph 166)
13. the Minister for Home Affairs and Environment and the Minister for Primary Industry

request the Australian Environment Council, the Council of Nature Conservation
Ministers and the Australian Forestry 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)
14. the Commonwealth and State Ministers responsible for bushfire matters, jointly

discuss the establishment and financing of a national bushfire research fund;
(paragraph 171)

15. the Commonwealth Scientific and Industrial Research Organisation maintain a
significant bushfire research program after the completion of Project Aquarius;

(paragraph 173)
16. the Commonwealth review its research priorities to determine the feasibility of

increasing the funding for CS1RO research into the ecological impact of fire regimes;
(paragraph 175)

17. 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 181)
18. 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)
19. the Minister for Home Affairs and Environment review the bushfire protection and

management practices of properties of international and national importance;
(paragraph 189)

20. 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)
21. (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 201)

22. 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)
23. 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)
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CHAPTER 1

1. 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 scierophyll vegetation, (open forests and woodlands, with shrubs and grasses
in the understorey) became more common.

4. By the time the Aboriginals arrived 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 arrival 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 adapted/dependent 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
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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 pail 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.

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

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 part 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.1

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.J

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 catchments 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.s

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
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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 of 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 scierophyll 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
scierophyll 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
'wrong1 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.7 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.



For some time after the fire further losses can occur due to starvation and predation
following the loss of habitat. Most animal groups suffer some degree of population
reduction following fire. However wild fire has not been found to eliminate any species of
bird or animal. Small numbers survive until the habitate regenerates to provide the food
and shelter necessary for the increase in animal populations.

33. Studies have shown that fauna species return to regenerated forests within five
years." They are able to do this because some parts of the bush usually remain unburnt.
The time needed for species to become re-established depends on a number of factors and
varies according to the species involved. Little detail is known of the interactions between
fire and fauna. As animals are dependent on the vegetation for food and cover, the
recovery of populations after a fire depends on the pattern of recovery of the plant
community.

34. The habitat requirement of some species is so specific that they can be considered to
be fire dependent. The Leadbeater's possum, which at one time was thought to be extinct,
relies on the hollows in fire killed trees for shelter and the shoots of regenerating saplings
for food. These are found in the possums' preferred habitat only after intense fire. Other
evidence suggests that in some cases the exclusion of fire has reduced the numbers of
some species, such as the western hare wallaby and that the deliberate imposition of a fire
regime may be necessary to ensure their survival.

1. Soi! Conservation Authority of Victoria, Appendix to State Government submission.
2. Transcript, p. 826.
3. Soil Conservation Authority of Victoria.
4. Transcript, p. 1232.
5. Soil Conservation Authority of Victoria.
6. Transcript, p. 271.
7. Dr H. Wright, submission.
8. Transcript, p. 274.





CHAPTER 2

35. European settlement of Australia caused significant changes in the intensity,
frequency and seasonality of fires. This resulted from! the suppression of fire for the
protection of life and assets and the deliberate use of fire for agricultural, pastoral and
forestry purposes. Lighting of fires by accident or carelessness also resulted in changes to
fire regimes.

36. Attempts at total bushfire prevention has not been successful and has resulted in
long periods without fire during which unusually heavy fuel loads accumulated. When
fires eventually occurred they were intense and difficult to control. Exclusion of fire, for
unusually long periods has the potential to alter the composition and structure of the native
flora. Those species which rely upon fire for successful regeneration will disappear or
decrease.

37. The major cause of fires since European settlement has been escapes from
agricultural and pastoral burning off. Arson, power line failure, careless use of campfires
and forestry operations have also contributed to the problem. It has been estimated that
three and a half times as many bushfires occur now compared to pre-European times in
Australia.1 Although most man made fires are either accidental or the result of
carelessness, an increasing proportion are deliberately lit by arsonists.

38. The deliberate use of fire by land managers in natural areas falls into two categories
— the controlled use of fire to reduce the amount of fuel and the use of fire to achieve
ecological objectives. The actual techniques used may be the same for both categories but
the aims are usually quite different.

39. In recent years the most controversial use of fire has been the practice of deliberate
burning. Fire has been widely used as a land management tool for many years and in more
recent times has been increasingly used to reduce fuels for fire protection purposes. All of
the State Forestry Authorities and some National Parks Services have control burning
policies.

40. The Western Australia Forest Department was one of the first authorities to use
broadscale control burning as a fire protection measure. Prior to 1953 they applied a fire
exclusion policy in the prime jarrah (Eucalyptus marginata) forests. This scheme was
initially successful in reducing the number and size of destructive fires. However there
was a heavy build up of fuels and bushfire control became more difficult because the fires
that did occur were more intense. The policy involved the establishment and periodic
burning of fire breaks but the Forest Department found this to be expensive and time
consuming. It was also the cause of numerous wildfires. They also found that, in the
absence of fire, jarrah forest fuels accumulated for thirty to forty years. The failure of the
exclusion policy was demonstrated by severe, widespread fires in 1949/50 and in 1954 the
policy was changed to one of fuel reduction by prescribed burning.

41. The new policy provided for controlled burning in order to reduce the accumulation
of fuels in those parts of the forests that had not been burnt for long periods. A Royal
Commission into serious fires in 1961 supported this policy. It was only in control burnt
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areas that the 1961 fires could be contained and considerable damage occurred over a
large area where the fuels had not been reduced.

42. The aim of fire protection control burning is to reduce the amount of fuel available
to the next fire. A number of factors influence fire behaviour but there are three elements
which are essential for a fire to occur — heat, oxygen and fuel. Of these, fuel has the most
important effect on fire intensity and behaviour. It is also the only factor that can be
manipulated to reduce bushfires. Fuel is provided by the vegetation and consists primarily
of dry grasses and leaves, twigs, barks and branches shed by trees and shrubs.

43. The thermal energy content in most vegetable matter is approximately 18 000
kilojoules per kilogram. For all practical purposes this remains constant, and it is the
amount of fuel burnt which governs fire intensity. Fire control authorities therefore use
low intensity fires in the cooler months to reduce the amount of fuel that would be
available to fires occurring during the latter part of the year. Although fuel reduction can
be carried out by mechanical means, manual removal of fuel or grazing, control burning is
favoured as large areas can be fuel reduced relatively easily and cheaply.

44. Firefighters usually face two types of fire:
e surface fires which consume surface litter, other loose debris on the ground and low

vegetation; and
• crown fires which run through canopies of trees as well as burning surface fuels.

Crown fires are the most difficult and dangerous fires to suppress, as they occur under
severe to extreme weather conditions and can travel at some distance in front of the
surface fire, throwing spot fires before them. Crown fires can only develop where there is
a surface fire burning in at least 8 tonnes of available fine fuels per hectare. -
Consequently, fire control authorities seek to control the development of crown fires by
maintaining hazard reduction programs which will keep the fuel load below the level
critical for crown fire formation.

45. Control burning consumes the surface litter, reducing the levels of available fine
fuel and consequently the fire intensity. Under ideal conditions, 80% of the fine fuel can
be burnt, but usually a reduction of 50-60% is achieved.1 The aim is not to prevent fires
occurring but to reduce fire intensity and rate of spread and to prevent crown fires. The
effectiveness of a control burn depends on how much fuel is removed and the time that
litter takes to re-accummulate and programs are usually based on a seven to eight year
burning cycle.

46. The criticism of control burning ranged from the cautionary:

'. . . frequent burning is potentially the most damaging factor for change . . . (when the
Service applies fire it) . . . attempts to minimise the damage by limiting fire frequency . . .'4

through to the prohibitive:
'. . . although expedient, control . . . burning should not be regarded as the ideal, or the only,
means of creating and maintaining a firebreak, as there are valid objections on both ecological
and aesthetic grounds . . . Broad area control burning should never be applied for protective
reasons. . .'s

47. The alternate view is well summarised by:
\ . . in a precise academically acceptable sense the overall Song term effects of controlled
burning are not known . . . in a pragmatic sense however the fact is that fuel is the only major
factor governing fire intensity that can be manipulated by a practicable management measure
and one moreover within which the effects are acceptable and very unlikely to be
irreversible . . . Management of fuel loading over broad areas is consequently held to be the
most indespensibie of forest management tools . . . as a basis for the development of safe and
cost/effective firefighting in severe weather'."



Impact on soils and water resources
48. The impact of control burning on soils depends on the frequency and intensity of the
fires. Control burns are usually of a lower intensity and have less effect than bushfires.
Both the New South Wales and the Victorian Forestry Commissions indicated that some
control burning induced minor changes to soil characteristics, including microbiota
populations and nutrient status. These were shortlived and normal levels were
re-established by natural processes. It also appeared that low intensity burning did not
have any marked effects on erosion processes.

49. A single low intensity burn is not generally regarded as a major threat to soil values
and the Victorian Soil Conservation Authority considers that the prudent use of control
burning may result in reduced amounts of erosion compared to bushfires.7 The impact of
control burns depends on the timing and intensity of the burn, the soils and the vegetation.

50. Poorly planned and executed control burning which involves moderate to high
intensity fires and frequent burning may repeatedly expose the soil and increase the risk of
erosion and damage. Many Australian forest soils are relatively old, shallow and infertile
and the rate of soil formation is slow. Therefore an increased incidence of fire presents a
serious threat to soils if it causes an increase in the rate of soil loss."

51. The Committee accepts the view that the impact of a single low intensity control
burn may not be significant but believes that there is need for some caution. This is
particularly so where relatively hot control burns are carried out and where they are likely
to be long term impacts due to the accumulation of effects over a long series of frequent
burns. The Committee agrees with the view expressed by the New South Wales Soil
Conservation Committee that the erosion potential of control burns should be incorporated
into burning prescriptions.''

52. Similar comments apply to the impact of control burning on water resources. The
impact is normally not significant and water quality is not affected. However the changes
which may result from frequent, repeated burning should be taken into account and the
long term effect on water yields should be assessed.

Impact on flora
53. The impact of control burning on the flora is a matter of considerable concern and
debate. Most concern relates to the changes in fire frequency, intensity and seasonal
timing associated with control burning. The fire control authorities apply fire at times,
frequencies and intensities which vary from those which occur in nature. The possible
deliterious impacts are:

• the removal of fire-sensitive species by burning at a time interval which is less than that
required to produce mature seeds;

• the destruction of flowers and immature seeds by burning at a time of year to which
species are not adapted; or

• the failure of fires of a low intensity to stimulate adequate seedling germination.

54. An increase in fire frequency can cause the local extinction of species which
regenerate from seeds carried by the mature plant. Such seeds lack dormancy and tend not
to be stored in the soil. Fires stimulate the release of this seed which germinates as soon as
conditions of soil moisture and temperature are favourable. The seedlings then grow to
provide the next seed source. If a fire occurs before the seedlings reach maturity and
produce new seed the species disappear from the area.

55. Hazard reduction burns are usually low intensity and may fail to stimulate the
germination of soil stored seeds. This effect has been observed in Western Australia
where previously abundant species have been replaced. In the jarrah forests in the
south-west of Western Australia, control burn fires have not been hot enough to stimulate



the germination of soil stored legume seeds. The prescribed fire regime has favoured those
species which regenerate from rootstocks and seeds stored on the plants.
56. Control burning generally has more effect on understorey than tree species, although
any component of the vegetation can be affected. It has been found for example that the
impact of frequent control burning in New South Wales reduces the amount and height of
shrub vegetation and that this effect lasts longer than the fuel reduction achieved by the
burns. The control burn will therefore have to be repeated before the vegetation fully
recovers. This suggests that there is likely to be long term changes to the shrub cover in
those areas included in control burn programs. Tree species can also be adversely affected
and it appears that in some areas changes to fire regimes can result in an increased
incidence of the disease associated with the soil fungus Phytopthora cinnamomi.

57. The impact of frequent control burning may be particularly severe in small isolated
areas of remnant bushland, such as urban reserves. These areas do not have the diversity
of species and range of habitats to allow them to withstand repeated control burning and it
is less likely that there will be sufficient areas left unburnt to provide a base for
recolonisation. The effects of burning in urban reserves around Sydney have been found
to include a decrease in the native shrub layer and an increase in weed species. A well
documented case involves the Lane Cove Vally Banksia ericifolia which has been
eliminated by control burning.1"

58. The effects of control burning were not always described as detrimental or serious.
Some authorities argued that in most cases the effects were less than those of wild fires
and that they were shortlived and minor in extent. In other cases it appears that even
though control burning is done primarily for fuel reduction it may have some beneficial
ecological effects. For example, studies in Western Australia showed that species
representation is higher in regularly burnt areas and studies in New South Wales suggest
that in some situations the growth of blackbutt (E. pilularis) is stimulated by low intensity
controlled bums."

Impact on fauna
59. The effect of control burn fire regimes on the fauna will only be significant when
there is long term and permanent change to fauna habitats. Control burning aims to reduce
the level of fuel in the forest but this fuel is also the essential habitat of some small
mammals. Permanent changes to the fuel by repeated removal or by decreasing the
contribution made by the vegetation to the accumulation of fuel will alter the animals'
habitats.

60. Studies in Western Australia have found that prescribed burning reduces the number
of small mammals in the first year.'2 However, recolonisation from unburnt areas begins
as the vegetation starts to recover. Immediately after a fire there is a dramatic fall in
population numbers, due largely to predation on the burnt ground where cover and
protection is reduced. Population numbers then increase rapidly through breeding and
recolonisation from unburnt areas. There are exceptions — one Western Australia
species, the mardo (Antechinus flavipes) has been shown to be ill-adapted to frequent fires
and is only found in long unbumt areas.

61. Similar results were found in Nadgee Nature Reserve, New South Wales where the
populations of fauna reached high levels five to seven years after an apparently
devastating fire (see Figure I).13 However a second fire in part of the Reserve allowed
researchers to conclude that a fire frequency of about ten to fifteen years is optimum but
more frequent fires may prevent populations building up. The impact of control burning
on animal populations appears to depend on the species involved. Frequent burning may
favour the larger, grazing species, such as wallabies and kangaroos but may be more
detrimental to smaller more specialised animals.
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Figure 1 Changes in animal populations after a fire — Nadgee Nature Reserve

62. The season of burning appears to have significance to fauna populations. Some
research indicates that cool season burning may disrupt the breeding of some species and
that repeated burning may suppress population numbers. Other species which are slow to
regain pre-fire population levels are also adversely affected, particularly where the fires
are extensive and reduce the amount of unburnt bushland where some individuals would
normally survive.

63. Regular low intensity burning can also have a significant impact on reptiles. Some
of the larger species have low population densities and low reproduction rates and their
numbers build up slowly after fire. One conclusion reported to the Commitee was that the
ability of reptile populations to recover from a fire depends on the availability of unburnt
vegetation to serve as a base for recolonisation.l4 Consequently a low intensity fire which
burns all of an area is more deleterious than an intense fire which leaves some parts
unburnt.

64. Less is known about the impact of control burning on insect and other invertebrate
fauna that is dependant on the forest floor litter. Some information was available from the
Western Australia Forest Department which reported that 80-90% of invertebrate
populations in the upper soil and litter were killed by mild fires but this was followed by a
rapid increase as the vegetation recovered.15

The ecological cost of control burning

65. It is inevitable that fires will continue to be a feature of the Australian environment
and that from time to time, they will threaten and damage people's property and
wellbeing. In some areas a form of fuel reduction will therefore be necessary. In many
situations it appears that control burning is the only practical option open to fire control
authorities. There are other fuel reduction techniques available. These include using
machinery to break down fuels, manual removal and grazing. However the Committee
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agrees with the view put forward by some fire control authorities that these techniques are
expensive and impractical in most situations and unsuitable for general application.

66. it is difficult to assess the overall ecological significance of control burning, it
involves changes to fire frequency, intensity and timing which are likely to have some
impacts on the biota but the seriousness of these impacts depends on a number of variables
particularly the timing of the burns. Most of the authorities that practice control burning
reported that the effects were transitory and insignificant. This view was challenged by
environmental groups who were concerned about long term effects. The divergence of
opinion about the seriousness of these impacts highlights two matters:

• the need for considerable research into the effects of control burning (see chapter 5); and
- the need for caution and understanding in the planning and execution of control burning

programs.

67. The Committee believes that whenever control burning is used as a fire mitigation
tool there should be a specific recognition that some costs are involved and that this
possibly includes environmental costs. All existing and proposed programs to modify fire
regimes need to be examined to determine, as far as is possible, what these environmental
costs are. Fire control and land management authorities need to review their programs to
determine if fire prescriptions can be modified to reduce the environmental impact. In
nature reserves and forests there is scope for land managers and fire controllers to apply
hazard reduction control burning in a more selective way to minimise damage.

68. It should also be recognised that control burning is a crude technique, particularly
where broad scale aerial ignition is used and therefore it may be difficult to predict the
environmental consequences of a particular burn. With aerial burning large areas can be lit
in a short period; however it was pointed out by the New South Wales Nature
Conservation Society that the effect is not uniform over the area and some parts such as
west-facing slopes and ridges will burn readily while other parts remain untouched by the
fire.16 In such cases the fuel reduction may not be effective so the burn will have to be
repeated at frequent intervals.

69. The effectiveness of a control burn depends on how much fuel is removed and the
length of time that litter takes to re-accumulate. A control burn is considered successful if
forest litter is reduced to such an extent that fuel loads of eight tonnes per hectare will not
be re-established for at least five to ten years. Hazard reduction programs are designed to
prevent this re-accumulation and usually involve control burning at intervals of less than
eight years.

70. It is the area of fuel accumulation rates that serious questioning of control burning
has occured. Conservation organisations claim that fuel build-up rates occur at a greater
rate than previously thought and that critical levels can be reached within three years of a
burn rather than a five to ten year period.

71. Some preliminary studies into litter accumulation rates confirm that litter quickly
recovers pre-burn levels (see Figure 2).17 Consequently, in order to provide effective fire
protection, rotation rates of control burning would have to increase! This may be neither
environmentally acceptable nor cost effective. This problem can be reduced if programs
including less frequent burning are applied. This would result in a mosaic of burnt,
unburnt and regenerating areas. Fuel levels in these areas will, however, have to be
carefully monitored, otherwise the effectiveness of control burning as a fire control
measure will be lost.

72. Fire management in conservation areas presents a different set of management
problems as fire is not always perceived as a threat to resources and in some cases can be
applied to achieve wildlife management objectives. National parks services of various
States agreed that control burning for fuel reduction needs to be carried out in parts of
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