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1.

FIRE MANAGEMENT PHILOSOPHY

Introduction

The Forests Department of Western Australia is responsible
for the prevention of uncontrolled fires threatening life,
community assets and forest values in and adjacent to State
Forests in the south-west of W.A. Although wildfire is a
natural part of the Australian environment, modern society
does not need to tolerate the destruction of such values as
life, property, timber, water catchments and flora and fauna
values, if there are means by which it can be avoided or

minimised.

Values at Risk

Many community assets are threatened by wildfires. Some
90,000 people live on farms or in country towns in and
adjoining State Forest in the south-west, while the
metropolitan and outer suburban areas north and east of
Perth abut the northern jarrah forest. Approximately
800,000 ha of farmlands directly adjoin State Forest. This,
and a further 2,500,000 ha of private property in the south-
west, would be threatened if uncontrolled fires started in

State Forest.

Other values threatened by fire include the major
metropolitan and rural water supply catchments, the timber
resource, flora and fauna conservation areas, scientific

study areas, plus many tourist sites and recreational areas.



National Parks, Wildlife Reserves and other public lands
adjoining State Forest also require protection from fires.
(See Appendix 5.).

Historical Background

A policy of fire exclusion was practised by the Forests
Department from soon after its creation in 1918, up to 1953.
During this time the continued buildup of forest litter and
debris fuels made wildfire control progressively more
difficult and almost impossible, even on days of moderate
fire weather. The massive, destructive wildfires of 1949/50
(Donnybrook fire stretched 200 km) highlighted the failure

of the fire exclusion policy.

In 1954 the policy was changed to one of fuel reduction by
prescribed burning. This was given greater impetus following
the recommendations of the Royal Commission set up to
investigate the severe wildfires of 1961. The considerable
successes achieved in this State and the many bitter
experiences of other States have clearly demonstrated that
the most effective means of fire control is through reducing
fuel accumulations on the forest floor. This is achieved

by the practice of broadscale rotational prescribed burning.
Without this fuel reduction burning programme, it may not be
possible to provide a positive measure of protection for both

the forest and the community.

Alternative Fire Protection Options

Three major options are available to forest fire protection

authorities, they are:



Allow fires to run their natural course:

This 'let burn' policy has never been seriously
considered in W.A. Nowhere in the south-west are
forests extensive enough to guarantee that fires
would not burn out and destroy adjacent property
values. In addition, the Bush Fires Act specifically
requires an occupier of land to extinguish a bush fire
occurring on that land during the prohibited burning

time.

Carry out a little prescribed burning, but rely mainly

on a large suppression force to rapidly and effectively

contain fires:

This option has been adopted by the U.S. Forest Service,
and to a lesser extent by forest services in Victoria,
N.S.W. and South Australia. It has been rejected in

W.A. because -

(i) it required a massive investment in manpower
and equipment, the majority of which can only

be used seasonally;

(ii) it has been shown that where heavy fuels exist,
modern equipment and large suppression organisa-
tions are powerless to halt fires burning under

severe summer conditions which recur each year.

Reduce forest fuels to a level whereby wildfires do

not exceed an intensity beyond which they can be

easily suppressed by a well-organised force:

This is the policy adopted by the W.A. Forests



Department by means of broadscale rotational
prescribed burning. This is the most effective and
economic method of limiting fuel build-up and thereby
minimizing the threat of uncontrollable fires. In
this operation, fires are systematically lit in the
forest under carefully chosen conditions during the

spring, early summer and autumn months.

Other methods, such as grazing and mechanical crushing
of forest debris, are sometimes employed to provide
low fuel buffer zones in areas such as pine plantations

where the use of prescribed fire may not be appropriate.

Although an efficient and effective suppression

organization is required to control fires within and
adjacent to fuel reduced areas, the organization does
not require the massive build-up needed to implement

option 1.4.2.

Fuel reduction by rotational prescribed burning is not
appropriate for all areas. Areas set aside for
specific habitat management, research and young
regrowth forests are examples of such areas. Longer
intervals between prescribed burns, and alternative
measures of ground fuel control, e.g. by grazing,
creating buffers, improving access and preplanning
rapid attack can be applied alone or in combinations
appropriate to each situation. The protection of all
areas is important to the Department, and as manage-

ment requirements become more complex, protection

from wildfire will demand an increasing commitment



by the Department.

Although control measures can be taken to reduce
ground fuels in the forest, wildfires still occur,

as no control measures can actually prevent lightning
fires or irresponsible acts by humans. For fire
suppression the Department has developed an effective
fire detection and communications network, specially
trained and equipped fast-attack forces, and a large

fire suppression organization.

OPTIMUM FIRE REGIMES FOR STATE FOREST MANAGEMENT

Under Western Australian conditions, fuel reduction by
prescribed burning has provided an economical, effective and
safe means of broadscale hazard reduction to facilitate the

control of wildfires under severe summer conditions.

The frequency of burning rotations for the purpose of hazard
reduction is based on the knowledge that our suppression
organization can be expected to control wildfires under summer
conditions in fuels of 8 tonnes/ha in jarrah forest and 19
tonnes/ha in karri forest types. The rate of accumulation of
litter and debris varies with forest and canopy type, but 5 to
8 years represents the average range of rotations of hazard

reduction burns.

The advantage provided by fuel reduction burning arises in
multiple wildfire situations, when suppression priorities can

be set so that fires burning in light fuels and not threatening

life or property are allowed to burn until the more dangerous



fires have been contained.

Initially, fire protection was associated primarily with timber
values and the adjoining life and property assets. However
since the adoption by the Department of its multiple land-use
policy in the mid-1970s, use of fire has been modified to meet
multiple land management objectives including catchment
protection, fauna and flora conservation and recreation. For
example, detailed fire treatment and protection plans exist for
the Managed Nature Conservation MPAs at Perup and Dryandra.

In these areas fires of varying frequency, intensity and season
of burning have been prescribed to promote appropriate wildlife
habitats. Similar fire management plans are currently being
compiled for the full range of the Department's Management

Priority Areas.

The variety of purposes for which prescribed fire is to be used
will undoubtedly increase with time, as research information on
the complex interrelations between fire and the various
components of the forest ecosystems becomes available. Where
fire effects data for any of the major forest ecotypes are not
known in detail, fire management plans incorporating a range of
burning regimes are implemented in an attempt to cover the
varying requirements of the forest system, whilst otherwise
maintaining an adequate level of fire protection. As research
results become available and technological advances are made,
burning strategies will be modified to meet land management
objectives more precisely, whilst also ensuring the overall

safety and welfare of the community.



3.

EFFECT OF PRESCRIBED BURNING

General

Like eucalypt forests throughout Australia, the forest
ecosystems of the south-west of Australia have evolved in

a severe fire climate and the vegetation has characteristics
indicative of its long-term association with fire. These
include woody fruits which open as a result of fire, hard
seeds which accumulate in the soil and require fire to
stimulate their germination, and subterranean rootstocks or
lignotubers containing dormant buds that produce vigorous

shoots when above-ground portions are killed by fire.

Within any large prescribed burn there is a wide range of
fire behaviour. This results from variations in the forest,
the fuel and the topography within the burn area. A typical
burn has a mosaic of burnt and unburnt sections. The burnt
area will often express the effect of mild, moderate and
high fire intensities. These patterns change with success-
ive burns over the same areas. The unburnt areas vary
greatly in extent and offer important refuge for mammals,
reptiles, birds and insects, from the immediate effects of

fire.

Forest Trees

Under prescribed fire conditions, leaf scorch may occur to
30 metres in mature forests. No loss of growth increment
or timber degrade results, although old fire scars may be
enlarged and ultimately lead to the destruction of the tree

in isolated cases. Tree crowns frequently show enhanced



vigour and appearance after moderate intensity burns.

Vegetation

Studies on the effects of prescribed burning on south-west
Australian forests indicate that vegetation response to
fire depends on forest ecotypes. In wet sclerophyll forest
(e.g. karri, tingle) regeneration after fire is primarily
from soil-stored legume seed, with some regeneration from
lignotubers. In dry sclerophyll forests such as jarrah,
regeneration is predominantly from lignotubers with some
germination of soil-stored seed. Field trials in karri
show that fires that burn away all the leaf litter to
expose the bare soil, result in a high level of legume
regeneration. However, in the drier Jjarrah forests, legume
seeds are often buried by ants and an intense fire is needed

to generate sufficient heat to stimulate germination.

Studies in W.A. forests have indicated that species and
family representation is higher in regularly burnt areas

than in unburnt areas.

Fauna

Studies in W.A. and in other states have found that
prescribed burning reduces the number o0f small mammals in
the first year or so. However, recolonisation from unburnt
areas begins quickly as vegetation starts to recover. The
number of large mammals tends to remain fairly constant in
the long-term. Birds show surprisingly small changes

following fire, with a tendency for populations to increase



to above pre-burn levels in the first or second year after

burning.

Soil and Litter Micro-Fauna

Substantial deaths of litter fauna occur during fires of
even low intensity. However some organisms move ahead of
the flames to unburnt refuge areas and then rapidly
colonise the burnt areas. Less mobile soil micro-fauna
can also survive mild fire by burying in the soil beyond
the destructive reach of fire. There is considerable
evidence to show that micro-fauna and flora activity is
stimulated by increased nutrient levels following fires,
and usually areas return to pre-burn populations within 3

Oor 4 years.

Soil Values

Studies in Western Australian forests revealed no differ-
ences between unburnt jarrah soils and those regularly
burnt at low intensities over 25 years. Hatch reported
that any temporary losses in mineral nutrients after mild
burns in jarrah were made up by the natural leaching of
litter in the following years. Many other studies have
shown that nutrient losses via smoke and surface run-off
are made up by atmospheric nutrient inputs in rain,

leaching of litter, and by symbiosis of legumes.

All W.A. forest soils are very infertile by world standards,
and have a poor capacity to retain nutrients. In the

absence of fire, nutrients become locked-up in woody tissues



and litter and are thus unavailable for plant growth. Fire
is needed to mineralise these nutrients and thereby improve

forest health and vigour.

Reference Articles

The summary of fire effects given above has been gleaned
from an extensive array of papers and publications A list
of these articles, which concentrate on W.A.F.D. research

work, is given in Appendix 4.



4.

PUBLIC EDUCATION ON FIRE MANAGEMENT

Frinted Data

Periodically the Forests Department publishes "Forest Focus" a
full-colour magazine which provides information on forestry and is
aimed at the general public and school children. There is no
charge for this publication, which includes both technical and
general information. Several articles on fire-related themes have
been published and a list is attached as Appendix 5. From time-to-
time a Special Forest Focus is produced, and S.F.F. No. 1 ({Appendix
1) on Fire Management in W.A. was produced in 1981. This has
reached a wide audience in W.A., throughout Australia and overseas.
Attached as Apps. 2 & 3is a list of recently published Research

Papers dealing with fire-related topics.

Public Participation

Field staff lecture extensively to schools and service clubs on
Fire and Fire Management. The Department offers expert advice on
fire as requested by organisations including mining companies and

Local Government.

Media Involvement

Media contact is limited usually to advice on aerial prescribed

burning operations and information on severe wildfires. However
the recently conducted research projects Narrik and Aquarius saw
several feature articles pubiished in the West Australian, Daily
News and Countryman. The Department makes every effort to bring
to the media's notice, new developments and any newswo;fhy items

concerning fires and fire management.



5. CO-ORDINATION OF THE VARIOUS RESPONSIBLE AUTHORITIES

5.17. INTERACTION WITH OTHER STATE GOVERNMENT DEPARTMENTS

Bush Fires Board

- Board Membership
- Training, Lecturing etc.

- Interagency Agreements on Fire Prevention
and Suppression

- Provision of Services
Detection & Intelligence, Aircraft

- Liaison

W.A.W.A.

- Training - Fire Gangs

- Interagency Agreements

- Technical Advice

- Provision of Services. Assist with

co-ordinated Fire Suppression activities
and Detection

National Parks

- Board Membership
- Interagency Agreements
- Training Personnel

- Provision of Services
Radio Links, Equipment, Servicing



- Provision of Services
Fire Control on designated lands

- Technical Advice
Fire Breaks etc.

- Joint Planning
- Technical Advice
- Provision of Services

- Co-ordination

S.E.C.
- Provision of Services
- Technical Advice

- Assistance with Fire Control under power
lines through State Forest

Police
- Technical Advice

- Co-ordination

Westrail

- Technical Advice

Youth, Sport and Recreation

- Interagency Agreements (Burning)

Metropolitan Water Supply

- Technical Advice

- Fire Control on designated catchments
and water reserves



5.2 Interaction with Commonwealth Government Departments

Army
- Interagency Agreements
- Provision of Services
R.A.A.Y.

- Interagency Agreements

- Provision of Services

Bureau of Meteorology

- Liaison

Department of Aviation

- Liaison - Aviation Matters

5.3 Interaction with Other Bodies

Shire Councils and Bush Fire Brigades

- Technical Advice

- Provision of Services
Detection etc.

- Liaison

- Assist with development of and participate
in Fire Management Plans

Industry

- Technical Advice
- Liaison

- Interagency Adgreements
(mostly mining companies)



Farming Community and Outlying Settlements

- Provision of Services
Detection

- Liaison
- Co-ordination

- Technical Advice

Private Forestry

- Provision of Services
Detection etc.

- Technical Advice

- Liaison

Joint Fire Protection Planning

Where fires occur on private property adjoining State Forest,

a close liaison exists between the Forests Department and the
Bush Fires Board and Local Government which provides for rapid
and effective attack on such fires. Similar liaison arrange-
ments exist with other land managing organisations adjoining
State Forest, including National Parks Authority and Department
of Fisheries and Wildlife. Such arrangements cover prevention
measures and suppression tasks and are formalised in District
Fire Protection Plans. These plans are developed in consulta-
tion with the Bush Fire Advisory Committees at Shire and

Regional Levels and coordinated by the Bush Fires Board. Such

preparatory planning is to be encouraged as a vital pre-requisite

to effective fire protection and suppression.

In addition, the Bush Fires Board liaises with Local Government
and thé Town Planning Board and developers, to ensure that fire
safety provisions are incorporated in the design and planning

of special rural subdivisions such as hobby farms.



Adedquate planning for fire protection before subdivision is
particularly important for developments adjoining such areas

as National Parks and State Forest. Whereas protection
measures under the Bush Fires Act are adequate and liaison can
be simply arranged with a single resident owner, application of
these measures to and liaison with several (often absentee)
owners o0f special subdivisions, is difficult. The task of bush
fire control officers is complicated by the need for many
contacts and even if developers are prepared to provide adequate
areas for firebreaks inside the subdivision, coordinated fuel
reduction is difficult, with the result that the costs of
providing basic fire protection buffers inside the adjoining

Crown Land falls upon the public managing agency.

Planning and maintenance of adequate standards of fire protection
for residential developments in outer metropolitan areas is also
a matter of concern. Whilst much can be done by public education,
it is imperative that the provisions of the Bush Fires Act in
respect to firebreaks and fuel reduction, continue to be fully
implemented in these areas, to protect the owners and their
assets from the common misapprehension that serious damage by

wildfire "cannot happen to me".

In both the cases 0f special rural and residential subdivisions
in outer metropolitan areas, it is strongly recommended that the
attention of Local Authorities be drawn to the need for giving
full consideration to fire protection requirements, prior to

planning approval.



Co~ordination in Fire Emergencies

For State emergencies the Bush Fires Board provides fire
control coordination, communication and liaison between all

the various firefighting resources.

Where a fire is likely to threaten State Forest, the Forests
Department takes control of firefighting operations as
provided for in the Bush Fires Act. A large fire covering
both State Forest and other lands 1is sectorized such that
fire organisations are allocated those sectors in which they
may have a vested interest. The co-ordination of private
sectors is the role of the Bush Fires Board liaison personnel

with the Forests Department in overall control.

Control of fires away but not remote from State Forest is
normally exercised by the local Shire through their Bush
Fire Brigades. The Bush Fires Board provides liaison where
necessary. The Forests Department assists in such suppress-
ion activities if there are no overriding commitments on

State Forest.

Control of fires in urban situations in gazetted Fire
Districts is the responsibility of the W.A. Fire Brigades
Board. While this organisation is concerned with protection
of life and property and is not generally equipped for rural
fire control, there are firm arrangements for mutual

suppression operations, for example, at Wanneroo.

In the control of large fires the State Emergency Service

may be called upon to support the firefighting organisations



in operations including rescues, civilian evacuation and

transport.

For State Fire Emergencies, the Joint Services Local Planning
Committee is the avenue for access to the Armed Forces for

manpower, trucks and other equipment.

The Armed Forces are an important resource of well-equipped,
disciplined manpower and heavy plant. However, their value

in large fire emergencies could be vastly improved if they
were to receive prior firefighting training, and if prearranged
plans could be developed to ensure their immediate availability

in a large-scale emergency.

The question of basic training has been raised at a number of
conferences following last year's fires in the Eastern States
and has been endorsed by the Australian Forestry Council for
consideration by Federal Government. The matter is so

important as to warrant its commendation to the Committee of

Enquiry for similar action.

Bush firefighting is a highly skilled and specialised operation.
It requires accurate weather forecasting, prompt and accurate
detection, manpower well-trained in handling the fuel types
encountered and good coordination and communications, even for
a single wildfire. The Forests Department's services in these
respects, are availlable to Local Authorities in the south-west,

as far as possible.



Under multiple fire situations, such as during Cyclone Alby

when the Bush Fires Board and the Forests Department jointly
assumed control of some 87 fires throughout the south-west,

it is most important that strategic and tactical control is

handled by the organisations and people who possess the

specialised expertise.

In rural fire emergencies the State Emergency Service has a
vital role in providing logistical support and the Police
Department has an equally important role in looking after the

safety of people, and as far as possible, property.

Workable arrangements for the necessary concerted but
complimentary liaison in the south-west, have been developed
and tested by experience and are written into the existing
fire protection plans. Extension of this concept and annual
joint updating of these plans in consultation with all the
agencies involved and the Local Authority, is to be encouraged
as the basic way of ensuring reasonable standards of fire

protection for rural communities.
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FOREST FOCUS ARTICLES ON FIRE
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Tree Lookouts
Aircraft of the Forest
Bush Pasture in the S.W.

Using Prescribed Fire
to Manage Forest Fauna

Playing Possum



APPENDIX 3.

LIST OF RECENT FIRE RESEARCH PUBLICATIONS

Research Paper No.

11

20

31

36

37

38

41

41

60

62

6.7

Understorey Fuels in Karri Forest
Assessing Maritime Pine Fuel Quantity
Fire Effects on Understorey Shrubs
Measuring Forest Fuels

The Effect of Prescribed Burning on
the Fauna of the Jarrah Forest

Recovery of Maritime Pine After
Severe Crown Scorch

Food Requirements and the Effect of Fire
on Mardoo Population

The Development of an Electrical
Ignition System for Forest Regeneration
Burning

Increased Girth Increment Associated
with Crown Scorch of Jarrah

The Ecology of Boronia in W.A.
Forest Areas

Natural Fire Periodicity in the
Karri Forest

Fuel Removal, Fuel Conditions and
Seed Bed Preparation in Karri Slash
Disposal Burns

Quantifying Pinus radiata Slash Fuels

Crushing the Thinning Slash Problem

Fire Hazard Reduction by Grazing
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APPENDIX 5.

AREAS PROTECTED BY W.A. FORESTS DEPARTMENT

South-West
Land Tenure of State Inland Total
ha ha
ha

State Forest 1,868,390 781 1,869,171
Timber Reserves 86,649 32,243 118,892
(Forests Act)
Freehold Land 26,370 - 26,370
(C. of F.)

Total 1,981,409 33,024 2,014,433

Under the Forests Act the Department protects and manages an
area of 2,014,433 hectares of State Forest, Timber Reserves and
Freehold Land; 1,981,409 hectares in the south-west and 33,024

hectares in the remote areas of W.A., mainly in the Goldfields.

In addition, the Department is also directly involved in the
protection of a further 360,000 hectares of other Crown Lands
within the State, under Interagency Agreements with such
Organizations as the Bush Fires Board, Department of Army, and
National Parks Authority. To this could be added some 500,000
ha covering private properties protected within 3 km of State
Forest and Timber Reserves' boundaries, to provide a total area

under protection of about 2,870,000 hectares.



