
2.6. Matching Tree Size to Street Space 

2.6.1.The Street Tree Planting Space Matrix 
The Street Tree Planting Space Matrix defines the space available to grow a street tree and fits 
the most appropriate sized tree into the space based on two fundamental design parameters: 
1. Using the largest acceptable tree in each planting situation  
2. Avoiding modification to infrastructure. 
The Street Tree Planting Space Matrix combines the space available for the trunk and main 
structural roots (ground level space) and the space available for tree canopy growth (canopy 
space).  The footings for buildings near street tree planting locations should be designed 
adequately so that the implementation of this planting matrix does not cause any structural 
issues.   

!  

TOTAL GROUND LEVEL SPACE *

TOTAL Wide Intermediate Narrow

CANOPY 
SPACE **   
(radius)

> 4 m 3 to 4 m 1.8 to 3 m***

Wide > 8m L M S
Intermediate 5 to 8m M M S

Narrow 3 to 5m*** S S S
Note
*  = nature strip width + footpath width      L = Large tree > 15m

**  = nature strip width + footpath width      M = medium tree 8 to 15m
           + building set back      S = small tree < 8m
*** = smaller spaces not appropriate for 
          tree planting into existing infrastructure
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2.6.2.Tree Size 
The space available in the street for the tree to grow was identified as the primary constraint on 
tree size at maturity.  Underpinning species selection were two key assumptions: 
1. That a tree is a plant that carries branches and leaves above a person’s head (i.e. it has a 

canopy) and does not include tall shrubs*,  
2. That the largest possible tree should be used in each planting situation 
*There are two minor exceptions to this - clipped trees, such as Ficus microcarpa var. hillii, for 
planting in retail shopping areas and the inclusion of Callistemon sieberi to increase the 
selection for indigenous trees in the vicinity of the creek corridors.   
Four basic tree size categories were developed based on the actual dimensions of available or 
commonly used trees and the space typically available in different types of streets within 
Moreland.  The four size categories are: 
1. Very small: 6 or less metres tall by 6 or less metres wide (under powerlines) 
2. Small: 6 to 8 metres tall by 5 to 10 metres wide 
3. Medium: 8 to 15 metres tall by 8 to 18 metres wide 
4. Large: 15 or more metres tall by 15 or more metres wide 
Tree sizes at maturity have been estimated.  Obviously tree growth varies from one individual to 
another and between populations and different provenances, so wherever possible sources of 
trees have been identified to reduce the likelihood of trees growing much larger than 
anticipated.   

2.6.3.Overhead Services  
Only very small trees (6 metres or less tall by 6 metres of less wide) are recommended where 
overhead services exist.  In general, planting trees under overhead services should be a lower 
priority in the short term.  To assist with achieving the goals of this strategy, tree planting should 
be targeted in areas with wide ground level and canopy space.   

2.6.4.Ground Level Space 
Ground Level Space is the sum of the nature strip width (if present) and the footpath width. The 
Ground Level Space is classified into four width categories: 

1. Insufficient space: less than 1.8 metres (no tree size suitable) 
2. Narrow space, 1.8 to 3 metres (enough space for small trees) 
3. Intermediate space, 3 to 4 metres (enough space for small and medium trees) 
4. Wide space, greater than 4 metres (enough space for small, medium and large trees) 

* Where there is insufficient Ground Level Space in the nature strip and footpath trees can 
possibly be grown in a parking lane island or central road median.  
For a given tree size the Ground Level Space allows sufficient space for most street activities 
after allowance is made for the trunk diameter.  Activities such as walking with a pram and 
alighting from parked vehicles will be conveniently carried out.  The matching of tree size to 
Ground Level Space allows for the main structural roots to grow without significant short term 
damage to pavements.  The minimum space required for access and excavation to control roots 
to protect private structures without severing roots at the base of the trunk is allowed for as is 
the minimum space for tree root protection during infrastructure maintenance and repairs.  
Where there is less than 1800mm of Ground Level Space, there is insufficient room for the 
minimum planting bay of 600mm and the minimum path width of 1200mm. 
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2.6.5.Canopy Space 
Canopy space is the combined total width of the nature strip, footpath and building setback and 
is the space available for the radius of a tree canopy.  The Canopy Space is classified into four 
width categories: 
1. Wide space, greater than 8 metres (enough space for small, medium and large trees) 
2. Intermediate space, 5 to 8 metres (enough space for small and medium trees) 
3. Narrow space, 3 to 5 metres (enough space for small trees) 
4. Insufficient, less than 3 meters wide (no tree size suitable*) 
* Use parking lane, island or central road median 
The Canopy Space will accommodate a tree without the tree overhanging or rubbing against 
buildings.  Canopy for shade on one side of the street, at a minimum, should be achieved where 
possible. 

2.7. Recommended Tree Species 

2.7.1.Species selection  
Species selection should be governed by the concept of “the right tree in the right place”.  The 
recommended list of species includes a combination of indigenous, Australian native and exotic 
tree species that have been shown to perform well in Moreland streets (See Appendix 2).  The 
list of recommended species provides a basis for street tree selection and is not intended to be 
exhaustive.  Ongoing trialling and assessment of the performance of new tree species and 
selections is encouraged.   
The impact of future climate change on tree performance is unknown. It is anticipated that 
species from cooler climates are likely to do less well whereas trees from warmer climates may 
perform better. Tree species performance should be monitored to assess how they grow under 
changed climatic conditions and the recommended species list updated accordingly.  

2.7.2.Species list and tree descriptions  
The species list includes trees that will be used in large numbers throughout the municipality 
and trees that will be restricted to specialised planting locations.  For example, Ficus microcarpa 
var hillii has been included for use as a clipped tree only and its use will probably be restricted 
to retail shopping strips with awnings located above the trees. 
Species with weed potential or a tendency to sucker should not be planted in the street 
landscapes within the creek buffer zones or in other environmentally sensitive areas. This 
applies to the following species in the general recommended list: 
• Celtis australis and C. occidentalis  
• Robinia pseudoacacia  
• Gleditsia triacanthos  
• Olea europaea 
• Casuarina cunninghamiana 
• Ulmus procera 
• Platanus xacerifolia 
Fruit/nut trees have not been included in the recommended list.  Council has a number of 
concerns with planting fruit/nut trees within streets.  These concerns include: 
• Council maintenance areas do not have the available resource to adequately maintain and 

monitor these and time necessary to maintain productive trees 
• Fallen fruits or seeds on the footpath or road are a potential hazard to street users 
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• A potential harbour for pests and diseases  
• Trees need to be maintained at a low height to allow the fruit to be safely picked.  
• Small trees provide less shading and cooling benefits to the municipality than large trees.  
An action to research, consider and trial potential fruit/nut trees, and suitable methods of 
management in the public realm has been included in the strategy. 

2.7.3.Provenance and Selections 
Street tree selection will become more precise as more specific information becomes available 
about the performance of trees under urban conditions.  In particular, information defining 
adaptation to specific geographic regions (provenance) and types of urban sites will help refine 
tree selection decision making.  Street tree performance will be enhanced by selecting ecotypes 
that perform well under environmental conditions similar to planting sites in Moreland.  For 
species that have a wide distribution, the difference between provenance selections can be as 
significant as the difference between species. Local provenance of indigenous trees species 
should be planted within the vicinity of the creek corridors.  
Research to identify superior provenances for urban conditions of the following species has 
been undertaken: 
• Corymbia maculata (Bone 2002) 
• Lophostemon confertus (Williams 1996) 
• Tristaniopsis laurina (Looker 2001) 

2.7.4.Tree Size 
Tree size categories are based on the actual dimensions of commonly used street trees and 
space typically available in streets within Moreland as discussed in section 1.3.2. 

2.7.5.Tree Planting and Establishment Methods 

2.7.5.1.Trees growing in open sites (wide grassy nature strips and 
medians) 

These trees are generally unaffected by the encroachment of hard infrastructure.  The major 
limitations to root spread in such planting zones will be soil compaction from development 
works.   
The planting hole for this detail can be dug with a number of different pieces of equipment.  
Recently the use of chain trenchers has become common. These devices will dig a hole of this 
type readily, in most soils, and will leave the excavated soil in a good tilth condition for 
backfilling after planting.  In the sandy and loam soils in Moreland holes can be dug at most 
times of the year.  In the basalt clay soils holes are best pre-dug during summer while the soil is 
dry. 
Unamended site soil is recommended as backfill in all planting situations.  Organic and other 
amendments are generally of no value and may make the planting environment worse. If 
organic amelioration of site soil was desired, shallow incorporation of composted organic matter 
(surface 100 mm only) is recommended. Surface application of organic mulches is a preferred 
option. 
If site soil cannot be used for backfilling the planting hole a low organic matter sandy soil is 
recommended.  The drainage rate of this soil should be no less than 5 mm /h. 
Drainage will not be required in most planting holes unless the tree is not suited to the drainage 
characteristics of the site or is of a very large size requiring excavation into underlying clay 
subsoil.  Drainage will be required where trees are being planted into rain garden planters for 
water quality treatment of runoff water. 
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2.7.5.2.Footpath or road cut-out 
Allow adequate distances between trunk and hard materials. Species selection for such areas 
will generally focus on smaller trees, with smaller root flares and a less shallow root system 
(Urban, 2008, Costello and Jones, 2003).  Larger sized cut-outs will reduce the potential impact 
that the street trees have on the surrounding pavement.  If space is restricted in footpaths use 
pits that are longer rather than wider to allow pedestrian access and ensure that an acceptable 
rooting volume is provided.  

2.7.5.3.Improving soil conditions for trees growing in paved areas. 
In heavily urbanized areas, many trees are planted through paving.  Soils under paving are 
generally heavily disturbed and are often heavily compacted, limiting tree growth and restricting 
species choice to those that can tolerate such conditions (e.g. Platanus spp.).  In Moreland, 
shopping precincts and parking lots will be common examples of planting areas of this type.  
These trees have great potential to improve the local environment but the poor soil environment 
found under paving potentially limits this contribution.  
One simple way of improving tree soil conditions is the use of raised planters that provide an 
improved soil volume in the root flare area and zone of rapid taper.  This approach also reduces 
soil compaction around the base of the tree by reducing pedestrian access.  This is probably a 
much less expensive option than some of the below-ground options outlined later in this section.  
Public safety must be taken into consideration when planning such a system but the US 
example, from a very heavily-trafficked street, shown in Figure, demonstrates that such a 
system is feasible.  Incorporation of seating may be a way of justifying this approach.  If such an 
approach was being considered it is essential that the soil in the raised planter is connected to a 
larger soil volume below the paving. 

!  
Figure 1: Street tree planter treatment that improves growing conditions (N. Michigan Ave., Chicago, Ill. 

Source: Google Maps Accessed 24 Aug 2011) 

2.7.5.4.Specialist applications for trees in paved areas. 
There are a number of systems that have been designed to specifically deal with the issue of 
poor quality root environments under paving.  These approaches may be appropriate for large 
capital works projects in Activity Centres or Retail Precincts.  Some of these are discussed 
below. 
Root guide trenches 
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A number of trenches are cut away from the planting pit using a trencher.  Each trench has a 
strip drain run along its length and then is backfilled with a sandy soil.  The paving is then 
replaced. 

!  
Figure 2: Section below footpath of root guidance trench (Source: Gilman, E. Urban Design to 

Accommodate Trees: Sidewalk Solutions (http://hort.ufl.edu/woody/planting) 

Suspended slab/ tree vault systems 
In this approach the paving is cantilevered over the rooting space.  The slab can be supported 
on piers.  This allows general-purpose soils to be used as the root zone material as the soil 
does not have to be compacted to support the paving system.  City of Melbourne used this 
approach in Swanston St during its redevelopment.  The new Lonsdale St development in 
Dandenong has also adopted this approach.  Where substantial investment in tree planting soil 
volumes is being considered this may be the least expensive option, compared to the two 
following approaches. 
Compaction tolerant soil systems (Structural soils) 
Some soil materials can be specified in such a way that they can be compacted, and yet still 
allow air and water percolation and root penetration.  The two commonest examples are:  
• Coarse sands /Amsterdam Tree Soil.   

In this system coarse sand (typically 0.25 – 0.5 mm diameter particles) is used to make the 
root zone.  Sands of this type can be compacted to support paving and still remain 
permeable. 

• Structural/ bimodal soils.  
In most structural soil applications a typical profile section would include, from the surface: 
Pavement as specified, 50 - 100 mm of “no-fines” concrete as bedding for pavers (an 
alternative treatment would be crushed rock with minimum fines), 600 – 900 mm structural 
soil (a matrix of 40 mm diameter stones mixed with approximately 20% by volume clay loam 
filler soil), drainage layer. 

Both types of compaction-tolerant soils readily lend themselves to incorporation into WSUD 
systems because of their excellent water infiltration rates. 
Lower-cost approaches to using either of these systems may be found by exploring the 
possibility of installing volumes that are smaller than the entire under-paving zone (either 
modifying shallower layers of soil replacement or smaller volumes of replacement soil with site 
soil left between planting holes).   Another strategy is the construction of trenches 
(approximately one metre wide) that link the planting pits but do not occupy the entire under 
paving volume.   
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