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which are based on such a single objective program may be adequate for some
commercial forestry and vacant crown lands, but are far too simplistic for
implementation in natural areas set aside for conservation of the natural biota.
The integration of consenation objectives with fire management objectives
makes planning far more complex than that in other areas. To address the
complexity of issues, managefi must have available to them relevant detailed data
on the natural resources which contribute to fire occurrencg and behaviour, and
the resources of value which may potentially be affected by a fire event.

Data Bases

Fuel

With the wide acceptance of prescribed buming for the reduction of combustible
fuel in natural lands, and the consequent reduction in potential maximum
intensities of a wildfire event occurring subsequent to a prescribed fire, a
widespread belief has evolveC which infers that all forest, shrub and grass land
fuels over a perceived 1evel pose fire hazards. It is undisputed that increasing fuel
Ioads provide increasing fire intensities under a given set of weather parameters.
However, similar fuel loads in different vegetation types may not have the same
flammability, and henoe potential, to generate similar fire intensities.

Where prescribed burning for fuel reduction is the major component of any fire
management plan it is to be recognised that not all the vegetation types of a
reserve may contribute to hazardous fuel levels or hazard fire situations. It is
obvious that where such a perception is held a detailed knowledge of the fuel
complexes of a resewe is essential to assist planning and to develop prescriptions
for the weather conditions under which burning is carried out. The objectives of
any planned buming, such as proportion of area to be burnt and the proponion of
fuel to be removed, also need to be known.

The acceptance that fine litter fuels in excess of ten tonnes per hectare are a
hazard makes two inaccurate assumptions. The first is that only the fine fuels
contribute to the perceived fire hazmd, and the second is the actual concept of
hazard. To assess the potential contribution of fuels to a fire hazard situation all
pammeters which make up the fuel complex must therefore be considered.

Table 1
Components Ol Fuel Complex

' Litter fall ratc (tonnes per hcctare per year)
" Proportion of litter in total fine fuel
" Proportion of grass and hcrbs in tolal finc fucl
" Proportion of 6 mm material in total fine fuel
' Proportion of shrub foliage in total fine fuel
' Proportion of shrub branchwood in toutl fine fuel
' Percentagc cover of vafious straLa
' Packing ratios of various sfata
' Weight of dead material >6 mm and <25 mm
" Weight of dcad material >25 mm and <75 mm
" Weight of dcad mrrcrial >75 mm
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Dotential fuel load can be calculated and fuel accumulation rates generated using

ierrain data as it affects tho topographic moisture sequence.

sructural vegetation data are also necessary to provide for prediction of fire

behaviour as both live and standing components of the fuel complex are

consumed in a fire. The degree of physical impact or damage to the vegetation by

a fire is partly determined by the structure of the vegetation.

The minimum vegetation data for fire prediction therefore arc those which

enable "fuels" to be dete.-ined and the physical impact of fire to be predicted.

The actual detail or scale of vegetation data is a factor of the number of

vegetation types or associations and their relationships to terrain features. In

M6rton National Park in New South Wales, for example, 98 vegetation
associations occur in an arca of approximately 200 000 hoctares, but the fuel

comolexes can be accounted for in 12 fuel accumulation curves. Recognition of

all vegetation associations is still required however, as the impacts.of fires vary

widely in all associations within the expected ranges of fire intensities'

Fire History

wildfire events have generally been poorly documented in the past, with at best

the gross area of a fire being mapped. As vegetation smrctural and species
rese-neration rates (and hence fuel accumulation rates) are a response to firc

iniensities, the latter must be accurately mapped both in the future and where

possible for past f i re evenl:

A minimum fire history data set is a record of all wildfire and planned fire events

which have occurred within the life cycle of the oldest species of the vegetation.

Such a record is required to model the influence of each fire event on the

accumulation of fueis in each vegetation association, and to assess the past and

potential impact of fire on vegetation trends. The limitations of the minimum

iire history dutu t"t are obvious, the limitations on modelling only being
minimised by the acquisition of very detailed resource data.

Historic Weather Data

where orediction of fire behaviour is made in the planning of file management

strategies such as prescdbed buming, hypothetical or the "prescribed weather

condiions" are generally used. In many itreas this may suffice as the minimum

data set, but for accurate predictions covering large tracts of land such as a

national park, the hypothetical weather set is inappropriate for the
cleterminat ion of  management strategie s.

Historic weather data sets are therefore the minimum required to provide an

assessment of the likely potential of a prescribed weather set being met within

the season or time framt in which planned burning is proposed. Historic data sets

also provide for the generation of accumulative percentile weather conditions
which are much mors meaningful in selecting the prescribed conditions to
implement a prescribed fire to meet prescribed objectives. Percentile weather

daia sets also provide for the prediction of the potential number of days during a

fire season thai a design day with respect to wildfire would exceed maximum
manaseable fire intensities. The latter is a more defined and accurate way of

assess-ing planned or unplanned fire effects and in planning fire suppression
stratesies.
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RISK RATING

FREQUENCY OF IMPACT

PROBABILITY OF IMPACT

DEVELOPMENTS AND VALUES TO BE AFFECTED
cultural-natural-hlstoric-social

HAZABD RATING
(Damage Potential)

CONTROL AND SUPPRESSION
CAPABILITY

FIRE BEHAVIOUB
(Rate of spread - Intensity)

IGNITION
(Place and Season)

WEATHER CONDITIONS
(Rainlalt deficit, temperature, humidity, wind speed)

FIGURE I
Hazard And.Risk Assessment Process
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" any endangering of any species of native biota

" any long-term effects on the environment

' any degradation of the quality of the environment

' any risk to the safety of the environment

' any curtailing of beneficial uses of the environment

' any pollution of the environment

" any cumulative environmental effects."

To address these areas of assessment it is obvious that detailed data as considered

above are required to enable an assessment of the significance of any fire

management ictivity as an impact on the environment' It is important to note

that a"n environmenial impact itat".ent will not necessarily be required but it

does mean that a detailed assessment is carried out as a minimum'

Environmental Legislation and Prescribed Burning

Due to the various concepts of prescribed burning and the many conflicls _ over _
such burning in conservaiion areas, the requirements and obligations of the E.P.

and A. Act 
-have 

been applied more to this activity than any other fire

management srategy.

It is contended by some authorities that the Act is an imposition lestdcting the

use and implementation of prescribed burning as a strategy in fire management.

It has also 
-been 

inferred that managers of nature conservation lands use the Act

to justify the limited use of prescribed burning_ in national palks. Taken inthe

.oi".t "ont"*t this is ftue to some degree as the widespread use of prescribed

burning for the singular objective of fuel reduction is not now carrisd out in the

nationtl parks in New South Wales (Good 1985).

The E.P. and A. Act has not imposed this restriction but simply reinforced what

managers have for some years i<lentified; that hazalds and risks are site specific

requiing site specific hazard reduction. What the Act has virtually imposed _is the

neid to-collate'and integrate detailed site data and carry out detailed hazard.

assessment. The Act has thus contributed to the Iesolution of conflicts over the

use of prescribed burning and has ensured that fire management. is now planned

on a so;nd knowledge oi the very resources for which conservatj.on reserves have

been established to Preserve.

Table 3 provides guidelines to the fire management activities likely to have an

imoact on the environment and to which the requirements of the E P' and A' Act

apply with respect to fire management.

Ecological Data

There is an obvious requirement for an appreciation of a minimum level of

ecological data in the pieparation of a management plan, but what constitutes a

minirium is impossible to define in general terms. The minimum level for any
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fable 3
Fire Suppresslon And Mitigation Activities To Be Consldered

ln Terms Of The NSW Environmenlal Planning And Assessment Act

ACTIVITY NATURE OF ACTIVITY

Wildfire Suppression and Control

Mitigation
- Pre suppression and fuel reduction activities

Containmenl using:-

Hand tools
Eaflhmoving equipment
Aerial or ground based chemical retardents
Backbuming/buming out
* Inactive conlainment using natural baniers

Aerial and ground based fuel reduction by
buming

Manual fuel removal and modification
Provision of non-fuel areas
Modification of the vegetation and fuel

complex - planting of other species etc.

Construction and maintenance of fre trails for:-

firebreaks
suppression access
physical separation of vegetation and features

threat of firc occrrlrence
physical barrier to the spread of lre ignition sites

Land use controls and monitoring activities.

FireTrails

P lanning controls

* i.his containment strategy infers a degree of "do nothing approach" which under the EP and A
Act is still deemed to be an activity required to be assessed for potential impact.
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