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Drawings to 
reality?

Drawings from ASPECT Studios of ‘Alumni-Green’ 
University of Technology, Sydney



The Multiplicity of the Problem



Progress??
• Failure rates range between 10% - 80% within year 1 of planting

• Average  young tree mortality rates in the UK are ~25%

• Urban tree life expectancy is ~ 19-28 years (Roman and Scatena (2011))
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The momentum of establishment
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Evidence for younger trees establishing faster

• Much evidence exists to suggest 
that young trees establish more 
rapidly than older trees.



Trees live in dynamic environments



Ulmus ‘New Horizon’



TREE SIZE : SOIL VOLUME



How much soil does a tree need?

• Greatest contribution soil makes is the provision of water.

• Volume of water required by the tree…

– Leaf area (but also leaf microclimate)

– Atmospheric demand (vapour pressure deficit (VPD))

• Nutrition is important in the medium to longer term.



Soil water release 



How much soil do we need?

Percentage
of available
soil water

Soil volume (m3) required to deliver a given number of
litres day-1 to a tree
(maximum soil water recharge period = 14 days)
50 l 100 l 200 l 300 l 400 l 500 l

10 7.0 14.0 28.0 42.0 56.0 70.0

11 6.4 12.7 25.5 38.2 50.9 63.6

12 5.8 11.7 23.3 35.0 46.7 58.3

13 5.4 10.8 21.5 32.3 43.1 53.8

14 5.0 10.0 20.0 30.0 40.0 50.0

15 4.7 9.3 18.7 28.0 37.3 46.7

16 4.4 8.8 17.5 26.3 35.0 43.8

17 4.1 8.2 16.5 24.7 32.9 41.2

18 3.9 7.8 15.6 23.3 31.1 38.9

19 3.7 7.4 14.7 22.1 29.5 36.8

20 3.5 7.0 14.0 21.0 28.0 35.0



Calculating Soil Volume Requirements

0.6 m3 soil for each 1 m2 of crown projection



Urban Plaza Experiment

Photos: E. Thomas Smiley



Trial research

Sand based SS Gravel based SS StrataCell



Root Environment Matters!

Photo: Johan Ostberg



Effect of rooting conditions on the growth 
and cooling ability of Pyrus calleryana*

• A total of 49 6-year old Pyrus calleryana trees were 
selected growing on 5 different streets near the Victoria 
Park and Rusholme area in Manchester. 

Photos courtesy of Asrafur Rahman

Pavements Grass verges Amsterdam soil
*Rahman et al. 2012 Urban Forestry and Urban Greening (10) 185-192



Trees in Amsterdam soil had faster growth in height, 
DBH and crown diameter and a higher LAI

Rahman et al. 2012 Urban Forestry and Urban Greening (10) 185-192

Differences in growth and morphology of P. calleryana grown on three different planting regimes. Annual 
growth increments (2004–10) in (a) height, (b) DBH and (c) crown diameter and (d) LAI of the crown in May 
2010. Graphs show means ± standard error (n = 15 for paved streets, 21 for grass verges and 13 for Amsterdam 
soil).



Amsterdam soil reduces the 
impact of compaction

Rahman et al. 2012 Urban Forestry and Urban Greening (10) 185-192

Shear strength of soil around P. calleryana trees grown in 
different planting regimes. Graphs show means ± standard 
error (n = 15 for paved streets, 21 for grass verges and 13 
for Amsterdam soil).

Effect of soil shear strength on the growth 
and morphology of P. calleryana (a) 
diameter growth and (b) LAI increase.



Evapotranspirational Cooling of Pyrus calleryana

Evapotranspirational cooling calculated for P. 
calleryana trees growing in three different planting 
regimes (n = 15 for paved streets, 21 for grass verges 
and 13 for  Amsterdam soil).

Rahman et al. 2012 Urban Forestry and Urban Greening (10) 185-192



Plant Quality – Above Ground

• Stem taper and crown symmetry Redrawn from: Clark 2003



Plant Quality – Below Ground

Hvass (2008)



Specifying Root Systems

• Rootball diameter should be greater 
than rootball depth

• Root development should be apparent 
in each quarter of the rootball



Criteria for specification

Specification elements Specification criteria

Tree characteristics
before planting

• Specimen true to species or variety type
• Graft compatibility (if appropriate)
• Healthy with good vitality
• Free from pests, disease or abiotic stress
• Free from injury
• Self-supporting with good stem taper
• Stem-branch transition height
• Sound branch attachment and structure
• Good pruning wound occlusion
• Canopy symmetry
• High rootball occupancy
• Diversity in rooting direction
• Good root division
• Extensive fibrous root system
• Free from root defects (e.g. circling roots)
• Free pests, disease or abiotic stress



Tree Planting Practice

Hirons and Percival 2012



Root-Soil Coupling



Specification
elements

Specification criteria

Planting pit
and rootzone

• Planting pit 2-3 times the diameter of the rootball
• Imported soil is of defined standard (e.g. BS 3882)
• Low soil bulk density (1.2 g cm-3) maintained in planting pit and rootzone
• Potential rooting (soil) volume adequate for mature tree of species planted

Planting
practice

• Hessian, wire baskets and other containers removed from rootball and correctly
disposed of

• Tree planted at stem-root transition
• Tree upright and supported (where necessary) using above or below ground

techniques

Formative
pruning

• Damaged branches removed using natural target pruning methodology
• Rubbing and crossing branches removed
• Sub-ordination of competing stems

Tree aftercare • Mulch to depth of between 5 and 10cm and to defined width. Stem to remain
exposed and not buried by mulch

• Mulch replenishment schedule defined
• Irrigation schedule based on local soil variables (preferably soil matric potential)
• Tree protection and support to have defined timescale for evaluation and/or

removal



Hirons and Sjöman 2018



Species Selection
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