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The NSW Rural Fire Service (RFS) advises that when living in a bushfire prone environment asset 
protection zones are required to be provided between hazardous fuels and a dwelling.  
 
The NSW RFS provides basic advice in respect of managing asset protection zones in several 
documents namely Planning for bush fire protection 2006 (PBP) and Standards for Asset Protection 
Zones (undated but circa 2006). 
 
Asset protection zones (APZs) provide a level of defendable space between the hazard and a habitable 
dwelling or similar structure. These zones are usually shown on plans adjacent to either cultural or natural 
assets (e.g. dwelling). They act to significantly lessen the impact of intense fire. The major mitigating 
factor that limits the effects of wildfire is the amount of fuel available to burn. By reducing the amount of 
fuel there will be a reduction in the intensity of the fire.  
 
When considering bushfire fuel it is important to understand that it occurs in our native bushland in three 
vertical layers – see Table 1. 

 
Table 1 – Fuel Layers  

 

Fuel Layer Name Location of Layer in 
vertical Column 

Type of Fuel 

Ground Fuels Below ground level Peatmoss (always below 
the surface) 

Surface Fuels 0-200 mm Litter layer (leaves & twigs) 

Aerial   Fuels 200 – 3000 mm Shrubs and grasses 

Canopy Fuels > 3000 mm Tree canopy 
 
 
The APZ can be further classified into two sub-zones with each having a specific role. These sub-zone 
areas are called the inner protection area (IPA) and the outer protection area (OPA) – see figure below.  
 
The IPA is managed as a fuel free zone while the OPA is managed as a fuel reduced zone. This means 
that the fuel free zone has little fuel available to be consumed in the event of a fire whilst the fuel reduced 
zones has less than normal fuel levels that could be consumed in the event of a fire. 
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Protection Zones  A1 
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Inner Protection Area (IPA) 

 
This area is almost free of all fuels and usually takes the form of grassy areas, car parks, roads, concrete 
areas, tracks or trails. It does not imply or require the wholesale removal of every tree and or shrub. 
 
This zone is intended to stop the transmission of flame and reduce the transmission of radiant heat by the 
elimination of available fuel. This area also allows airborne embers to fall safely without igniting further 
outbreaks. 
 
This zone also provides a safe fire fighting position and is operationally important for implementation of 
clear fire control lines. 
 
Grasses may occur within an IPA if they are generally no higher than 50-75mm. Above this height, fuel 
weights tend to increase exponentially and consequentially cause greater flame heights and therefore fire 
intensity 
 
Shrubs may occur within an IPA in the form of clumping amidst open grassy areas. The design of the 
clumping will be dependent on species selection and spatial density. For example the larger the shrubs 
the less clumping may occur in a given area.   
 
As a general, rule trees are allowed within an IPA but only where those trees are at least 5 metres away 
from a dwelling.  
 
A recommended performance standard for the fuel load of an IPA is between 0 – 4 t/ha. Shrubs may 
occur within an IPA commensurate with a spatial distribution of 15-20%. For example an area of 100m2 
(10mx10m) can have up to 20% of this area composed of shrubs. 
 
If a shrub layer is present the following table shows the additional fuel weights that should be added to 
the calculated surface fuels.  
 

Shrub cover Fuel Weight 

10-30 % 2.5 tonnes / ha 
35-50 % 5.0 tonnes / ha 
55-75% 7.5 tonnes / ha 

Presence of Trees within an Inner Protection Area 

 
A tree may occur within an IPA if the canopy does not form a link with shrubs. The reason is to lessen any 
chance for ‘vegetation linking’ and the capability for fire to extend into the canopy.   
 
It is a basic premise in fire behaviour understanding that fire cannot occur in the canopy unless surface 
fuels such as grasses or shrubs are burning. This merging creates opportunity for fire to link with the 
canopy and therefore increase fire intensity by some significant amount.  
 
Trees that have a canopy beginning near the ground (such as Forest Oaks Allocasuarina) form a 
continuous link with the tree canopy and shrubs. A forest canopy cannot therefore burn without fuel to 
feed that fire. In a ‘tall open forest’ where the trees are generally above 20 metres in height the canopy is 
separated from the land surface by some distance. In an ‘open woodland’ the low canopy height (usually 
< 5 metres) merges with the shrubland layer.  
 
Knowing the relationship between the shrub layer and the tree canopy allows fire managers to design 
safer areas in the APZs. It is for this reason that vegetation such as Forest Oaks are usually excluded 
from an IPA.  
 
Similarly in ‘open forests’ the height of the forest is sufficiently removed from the shrub layer.  As a 
general rule trees are allowed within an IPA where the density of those trees is commensurate with Table 
2 below and located on slopes up to 20% with a westerly aspect. 
 
In respect of trees that can be located in an IPA Table 2 provides guidelines.  
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Table 2 – Tree Density in Inner Protection Area 

 

Distance from dwelling 
wall 

Trees permitted on the 
exposed side of a 

dwelling 

Trees permitted on the  
non exposed side of a 

dwelling 
Within 5 metres No trees  No trees  

Between 5-10 metres One tree per 100 m2  2 trees per 100 m2 

Between 10-20 metres  <10 tree per 400 m2.  <10 trees per 400 m2 
 
Outer Protection Area (OPA) 
 
This zone is designed to stop the development of ‘intense’ fires and the transmission of ‘severe’ radiated 
heat. 
 
The OPA assumes all trees will remain but with either a modified shrub / grass layer or regular removal of 
the litter layer. In some sparse vegetation communities the shrub layer may not require modification. 
 
The fire fighting advantage will manifest in reduced fire intensity. It achieves this by denying fire a 
significant proportion of the fuel to feed upon. Fuels containing small (or fine) leaves such as Forest Oaks 
(or similar) are targeted for removal due to the capacity to burn quickly and therefore feed fire up into 
adjacent trees. 
 
In most cases the removal of 85% of the litter layer will achieve a satisfactory OPA. A recommended 
performance standard for the fuel load of an OPA is between 4-6 t/ha. 
 
Managing the APZ 
 
Fuel management within the APZs should be maintained by regular maintenance such as   
 

• Mowing grasses regularly - Grass needs to be kept short and, where possible, green. 
  

• Raking or manual removal of fine fuels - Ground fuels such as fallen leaves, twigs (less than 6 
mm in diameter) and bark should be removed on a regular basis. This is fuel that burns quickly 
and increases the intensity of a fire. Fine fuels can be removed by hand or with tools such as 
rakes, hoes and shovels.  

 
• Removal or pruning of trees, shrubs and understorey - The control of existing vegetation involves 

both selective fuel reduction (removal, thinning and pruning) and the retention of vegetation. 
Prune or remove trees so that you do not have a continuous tree canopy leading from the hazard 
to the asset. Separate tree crowns by two to five metres. A canopy should not overhang within 
two to five metres of a dwelling. Native trees and shrubs should be retained as clumps or islands 
and should maintain a covering of no more than 20% of the area.  

 
 

• Tree or tall shrubs may require pruning upon dwelling completion in line with PBP. 
Notwithstanding this, the presence of shrubs and trees close to a dwelling in a bushfire prone 
landscape requires specific attention to day to day management and owners and or occupier 
should be made aware that whilst landscaping can contribute to a way of life and environmental 
amenity the accumulated. 

 
In addition, the following general APZ planning advice should be followed: 
 

• Ensure that vegetation does not provide a continuous path to the house. 
 
• Plant or clear vegetation into clumps rather than continuous rows. 
 
• Prune low branches two metres from the ground to prevent a ground fire from spreading into 

trees. 
 
• Locate vegetation far enough away from the asset so that plants will not ignite the asset by direct 

flame contact or radiant heat emission. 
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• Ensure that shrubs and other plants do not directly abut the dwelling. Where this does occur, 
gardens should contain low-flammability plants and non flammable ground cover such as 
pebbles and crush tile; and 

 
• The following NSW RFS illustrative diagram depicts one version of an ideal situation. Specific 

advice is to be sought from qualified experts to ensure that the implemented APZs meet the 
performance criteria of APZs. 

 
 

 
 

Figures courtesy of NSW RFS 2006. 
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