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This booklet forms part of the  
Green Building reference Manual for 
promotion of sustainable urban spaces.     



Designed to assist landscape 
architects, civil engineers 
and consulting arborists, 
each booklet addresses 
a key aspect of achieving 
sustainable green space in 
urban contexts.
Scientific and technical  
issues are outlined then linked 
with available solutions and 
implementation. 
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1.1
The BenefiTs of

urBAn trees
Ongoing scientific research now provides overwhelming evidence 
to reinforce the numerous benefits and advantages that trees can 
bring to the urban environment, in terms of both their social and 
environmental impacts.

That trees can improve the quality of life for city residents 
and make a positive contribution to large-scale planning and 
infrastructure requirements is now beyond question. In fact, the 
establishment of healthy urban trees is fast becoming a central 
component in strategies to deliver a diverse range of outcomes 
such as the management of urban micro-climates, the creation 
of Water Sensitive Urban Design Systems (WSUD), or the 
improvement of air quality in urban areas. The growth of urban 
forests also has an important part to play in the development of 
carbon reduction strategies.

This section reviews the range of benefits that trees can deliver in 
our regional and urban areas providing a compelling case for the 
expansion and maintenance of our urban tree populations.

the contribution of the natural environment to creating liveable and sustainable 
cities has been increasingly recognized over the past two decades. Contemporary 
efforts to reduce carbon emissions, in the light of global warming, have 
heightened recognition of the environmental benefits of urban trees. 



* Sourced from publicly available data.

Key Points *

• A single mature tree absorbs carbon
at a rate of 21.6kg per year

• Tree planting remains one of the
most cost-effective methods of
controlling CO2

• Tree planting helps to create new
habitat for our native fauna

• Trees improve air quality – particulate
levels on tree-lined streets can be up to
60% lower than those without trees

• Trees buffer storm water and prevent
erosion – 100 mature trees can
capture as much as 1,137,500 litres of
rainwater each year

• One mature tree has the same cooling
effect as 10 room-sized air conditioners
– this can reduce local energy
consumption by as much as 10%

• Trees have a positive impact on health
– a 10% increase in urban green space
can postpone the onset of health
problems by up to 5 years – conditions
affected include asthma, skin cancer
and stress-related conditions

• Trees can aid concentration and
enhance learning skills/social
functioning in children

• Mature trees and green spaces help to
reduce crime levels in urban areas

• Road side planting encourages careful
driving and reduces incidences
of speeding

• Trees and green spaces improve
property prices by as much as 15%.

Large, healthy trees create memorable 
streets, and deliver a variety of 
environmental benefits.
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Established, healthy trees in 
cities are an investment for 
future generations. Design 
your streetscape with this in 
mind- an iconic investment 
that will yield beyond your 
lifetime.

A single mature tree can absorb carbon dioxide at a rate of over 
twenty kilograms per year and releases enough oxygen back 
into the atmosphere to support two human beings. Planting 
trees remains one of the cheapest, most cost effective means of 
drawing excess CO² from the atmosphere.

Urban trees can also reduce energy use through lowering air 
temperatures. Establishing 100 million mature trees around 
residences in the Americas is said to save about US$2 billion 
annually in reduced energy.

Carbon reduction
one important area of international concern in which trees are already playing a vital 
role is reducing greenhouse gas emissions. trees are proven to absorb carbon and their 
ability to do so is one of their most valuable properties in light of global efforts to tackle 
climate change.
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Habitat creation of this type is increasingly necessary as many 
of our native species are coming under pressure through habitat 
degradation caused by greenfield development. With considered 
planning, strips of planted land can be created to provide links 
between urban parks and gardens and areas of countryside, 
allowing wildlife to move freely in and out of urban areas and 
creating additional habitat space. 

In addition urban trees also provide a range of environmental 
benefits for the human populations of our towns and cities. One 
of the most important of these is their overall impact on air quality. 
Trees are capable of removing and storing a surprising number of 
harmful pollutants that have become associated with poor urban 
air and soil quality. 

Some harmful pollutants include:

• Sulphur Dioxide
•  Nitrogen Oxides and particulates
•  Carbon Monoxide
• Cadmium
•  Nickel
•  Lead

Through research it has been found that urban trees in the 
conterminous United States remove some 784,000 tons of air 
pollution annually, with a value of US$3.8 billion. The removal of 
these harmful chemicals from local ecosystems naturally has a 
knock-on effect for the health of urban populations, as discussed 
in more detail later.

Trees and other plants help remediate soils at landfills and other 
contaminated sites by absorbing, transforming and containing a 
number of contaminants.

Trees can also help to regulate a number of climatic effects that 
can disrupt the residents and infrastructures of urban areas, and 
strategists and planners now recognize their capabilities in this 
field. For example, trees have the potential to form a key element 
of urban climate change mitigation strategies because of their 
ability to create shade and reduce ambient temperatures by the 
transpiration of water.

One mature tree can produce the same cooling effect as ten 
room-sized air conditioners. This cooling effect becomes an 
effective tool in reducing urban heat islands and hot spots in 
cities. Trees can save up to 10% of local energy consumption 
through their moderation of local climate, reducing the need for 
fans and air conditioning during the warmer months.

Trees can also have a big impact on the water cycle of urban 
areas. The crown of a large tree is a free standing anti-flood 
reservoir and one hundred mature trees can capture over one 
million litres of rainwater each year. Measurements of a fully grown 
lime tree (crown diameter approximately 14m) in Malmo, Sweden 
showed that that particular tree consumed around 670 litres of 
water per day during the month of July 2006. 

Tree cover in a community reduces storm water run-off by around 
40% which also reduces topsoil erosion and prevents the leaching 
of urban pollutants into watercourses. Because of their water 
carrying capacity, trees are becoming a key component of Water 
Sensitive Urban Design Systems (WSUD). 

Finally, by creating barriers and baffles, urban trees can help to 
reduce noise pollution and urban wind tunnel effects. Research 
suggests that the effect of trees on wind speeds can extend up to 
ten times their own height. Wide plantings (around 30 meters) of 
tall dense trees combined with soft ground surfaces can reduce 
apparent loudness by at least 50%.

Other Environmental Benefits
healthy urban trees can help to maintain biodiversity by providing natural habitats for birds 
and other wildlife.
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few things can compare with the visual impact and seasonal interest 
that trees bring to an urban environment. trees and green spaces foster 
community cohesion by creating a sense of place, a local identity and 
a system of landmarks. Tree areas can provide space for leisure and 
community activities, helping residents to take pride in the attractiveness 
of their location. They can also have surprising effects on the physical and 
psychological wellbeing of the local population.

1.2
improving The QualiTy of

urBAn LivinG
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A Dutch study suggests that every 10% increase in green space 
can postpone health complaints in communities by five years. 
Trees have been shown to help reduce the incidence of skin 
cancer, asthma, hypertension and stress-related illnesses. 
They do this by filtering polluted air, reducing smog formation, 
providing shade from solar radiation and creating an attractive, 
calming setting. 

Recent research also suggests that trees can have a therapeutic 
effect for individuals suffering from Attention Deficit and 
Hyperactivity Disorder (ADHD), improving both their attention 
levels and social functioning. The same study also suggested that 
students with regular access to green spaces performed better 
in tests. 

Mature trees can even have a positive impact on the levels of 
petty crime and anti-social behavior in inner-city areas. Research 
conducted in Chicago by scientists from the University of 
Illinois concluded that even after socio-economic factors were 
accounted for, the presence of trees in a location could reduce 
crime levels by as much as 7%. At the level of individual buildings 
and developments, the impact of mature trees was even more 
pronounced; apartment blocks surrounded by mature trees 
experienced an incredible 52% fewer reported crimes than those 
without any greenery.

Trees have also been shown to have a positive effect on road 
safety. Research conducted in the UK showed that the strategic 
positioning of roadside trees can effect drivers’ perceptions of 
the speed at which they are travelling and cause them to slow 
down. Road side planting can also be used to improve pedestrian 
safety by creating a barrier between roads and pavements, and 
it is thought that travelling through tree lined streets may have 
a calming effect on motorists that results in fewer ‘road rage’ 
incidents.

economic factors
Given that urban trees can deliver all these benefits, it is 
perhaps not surprising that properties in districts with healthy 
tree populations are considered more attractive and thus more 
valuable. Independent studies conducted in both the UK and the 
USA show that properties in tree-lined streets are consistently 
valued between 5 and 15% higher than identical properties on 
roads without trees. Even having a view of a planted area or park 
can be sufficient to increase the value of a home. Studies have 
also shown that prices for goods purchased in landscaped areas 
were 11% higher than in areas with no trees.



dwellers alike, but in order for the benefits of these initiatives to 
be fully realized it is vital that the trees which are planted have the 
best possible chance of survival. This means that care must be 
taken to ensure that they are planted in conditions that allow them 
to establish and thrive, rather than being starved of nutrients and 
growing space, particularly rooting volume, because of hostile 
urban environments. 

Many studies have shown that inadequate attention to the 
needs of trees at the early planting stage costs cities around the 
world many millions of dollars per year in repairing damage to 
pavements, sewers, building foundations, parking lots and utilities. 
In addition, trees frequently do not reach their full potential nor are 
the range of benefits already discussed, realized.

The remainder of this document considers the factors that must 
be accounted for and controlled to provide urban trees with the 
best possible of chances for successful growth and development, 
to ensure and maximize their benefits. Approaches to managing 
these factors are also outlined.

Conclusion
With their capacity to deliver such wide-ranging benefits, 
it is no surprise that people at all levels of society are 
becoming increasingly aware of the important role that 
trees have to play in creating a sustainable future for our 
towns and cities. internationally this growing awareness 
is reflected in the number of tree planting commitments 
being made by leading politicians. For example, in the 
USA the City of New York plans to plant one million 
trees over the next decade, increasing the size of its 
urban forest by 20%. London authorities aimed to plant 
ten thousand extra trees across the capital prior to the 
commencement of the 2012 Olympics, and another one 
million trees will be planted throughout the uK by the 
UK Government over the next five years as part of the 
Big tree program. Brisbane City Council committed to 
planting two million trees by 2012.

That policy makers are prepared to prioritize investment in 
our urban forests in spite of an uncertain economic climate is 
excellent news for environmentalists and regional and urban

Water flow and quality 
“Trees and soils improve water quality and reduce the need 
for costly storm water treatment (the removal of harmful 
substances washed off roads, parking lots, and roofs during 
rain/snow events), by intercepting and retaining or slowing 
the flow of precipitation reaching the ground. During an 
intense storm in Dayton, OH, for example, the tree canopy 
was estimated to reduce potential runoff by 7 percent.”  
(Sanders 1986). - Sustaining America’s Urban Forest
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We need trees most, in the area with the greatest 
challenges for success - our cities.
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root volume Availability
the following soil volumes at a minimum are recommended for healthy tree growth:

small tree 5-15 m³

Medium tree 20-40 m³

Large tree 50+ m³

Where this amount of space is not available, tree establishment may still be a possibility provided 
great care is taken with regard to species selection and root management. In all cases the 
deployment of structural root cells can help to prevent soil compaction and ensure that the available 
rooting volume is fully utilized. This is particularly important if the tree is to be located next to a road 
or another engineered structure, as the soil structure requirements for hard surfaces capable of 
sustaining large weights are diametrically opposed to those of a healthy tree root network.

root Management
In addition to being provided with a sufficient volume for growth, tree roots must also be 
appropriately directed to ensure that they do not damage surrounding surfaces or underground 
structures. Paved surfaces and utilities are particularly vulnerable to tree root damage and various 
types of root management products can be specified depending upon the item that requires 
protection. For example, if a tree pit is to be located amidst a continually paved surface then the tree 
roots will need to be managed downwards by at least 300mm or the depth of the pavement structure 
to remove the possibility of paving heave.

The benefits that populations of healthy urban trees can create are significant, yet the 
environmental conditions found in urban spaces can often be a barrier to their successful 
establishment and long term survival. in order to provide urban trees with the best 
opportunity to survive and thrive it is essential to consider the conditions of soil, climate 
and water availability that trees face when they are planted in towns and cities. the 
correct design and installation of tree pits will mitigate the negative effects of the urban 
environment. Some of the key factors for consideration are discussed below.

1.3
The principles 
of successful urBan

treePit desiGn



1.3
The principles
of successful urBan

treePit desiGn

Trees & humans cannot survive without water. Be creative 
with your design, and utilize rainwater wherever possible.
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In order for a tree to thrive, the root network must be able to 
access an appropriate amount of water. If there is insufficient 
water then the tree will be unable to absorb nutrients from the 
soil and will perish as a result of the water loss that occurs 
during transpiration. However, if the rooting area is continuously 
waterlogged then the surrounding soil may become anaerobic, 
which is equally likely to result in the destruction of the tree. 
Gaseous exchanges that are vital for tree survival occur not only 
above ground but also in the root zone. These cannot take place 
if all air has been excluded from the soil pores by the presence of 
excess water.

In light of the above, consideration must be given to the 
substance and structure of the ground surrounding a tree pit to 
ensure that there is sufficient drainage to prevent waterlogging. 

However, since the majority of urban tree pits are covered 
by a hard, impermeable surface, tree pit designs should also 
incorporate the means to irrigate efficiently, particularly for the first 
three years.

An efficient irrigation system will account for the fact that tree 
roots may have been directed downwards as a result of root 
management measures, and will deliver water directly to the 
rooting volume, rather than the area above it. Such an irrigation 
system will help with soil aeration at depth, but it is also prudent 
to leave sufficient open space around the trunk to allow for 
gaseous exchange between air and soil (and of course, tree 
growth). In urban areas, it is often impractical to allow for bare 
soil, and a variety of grating systems or permeable resins may 
therefore be considered.

support
Whereas young trees in their natural environment are likely to 
be at least partially sheltered by the presence of surrounding 
vegetation, many urban trees are situated in exposed locations 
where they are vulnerable both to the high winds that can develop 
as a result of urban wind tunnel effects and to disturbance from 
pets, pedestrians and vehicles. An appropriate form of support is 
therefore required to help trees through the establishment phase. 
Underground guying is widely favoured for urban tree pits as it 
is unobtrusive. Staking and tying is a cost-effective alternative 
although this will require maintenance, and can be unsightly.

Irrigation, Drainage and Aeration



Protection
It is an unfortunate fact that trees in many urban 
locations are vulnerable to gratuitous vandalism 
or construction and traffic damage. Where either 
of these is a possibility, some form of above 
ground protection can be critical to tree survival. 
When you are designing a tree pit you will need 
to decide whether there is a need for tree grates, 
vertical guards or other protective measures.

Pavement repairs impact more heavily in 
older areas with aging infrastructure and 
larger trees. 
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By creating a tree pit design that successfully accounts 
for the issues above you will have attended to over 90% 
of the reasons for urban tree failure. A range of products 
are available to address any or all of these factors as 
need dictates, giving you the confidence that your tree pit 
design will be efficient and successful, producing vigorous 
and healthy trees.

tree Pit design Conclusion
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The GreenBlue Name

Our name reflects our passion – to help make our cities more 
sustainable. From our dedication to research and development and 
hands-on experience in the field has come a firm belief that there 
are ways of successfully integrating ‘green utilities’ – trees, soil and 
water – into urban design to make our cities greener and more 
liveable.

The GreenBlue Vision

Our company vision embraces a world where sustainable green 
space is within reach of every person, every day – and natural 
resources are utilized (not wasted) for the benefit of mankind.

Trees in Cities

One of the key focus areas of GreenBlue is green utilities. Trees 
as green utilities play a major role in maintaining sustainable 
ecosystems in our cities and should take precedence in urban 

planning and design if we, and our generations to come, are to 
reap the benefits. 

Aiming to significantly improve urban planting success and 
increase urban forest canopy, GreenBlue researched the reasons 
for premature mortality in urban trees and poor tree growth in 
urban environments. We identified the key issues, devised 
solutions and designed practical products and systems. 
Successfully!

Green Walls

Included in the GreenBlue range of green building products is the 
European brand of green wall trellis systems – Brandmeier Green 
Walls. This innovative range opens up a whole new dimension to 
your urban landscape designs.

Greening of facades, pergolas and garden spaces is an 
ecologically sound method of taking your project beyond the 
ordinary. Greening of compacted urban landscapes and 
brownfield sites has an ever increasing importance.

GreenBlue was established to provide engineered green building solutions based on sound research 
into urban sustainability. Our solutions have proved to be current best practice in their field, endorsed 
by professional organizations around the globe.

THE

GREENBLUE
STORY



Global Partners - Combined Experience

Collaboration with global research and distribution partners over the last two decades has 
placed GreenBlue systems at the cutting edge of sustainable tree pit solutions for cities. 
GreenBlue works closely with renowned European organizations such as Greenleaf (United 
Kingdom, Germany, Ireland, and Spain) and Scandinavian company Milford (Denmark) and is 
quickly becoming the North American and Australasian market leader in specialist green 
technology systems. 

Local authorities, arboriculturists, landscape architects, civil engineers and other related 
professionals increasingly collaborate with GreenBlue in implementing current best practice in 
green technology. As the industry market leader in specialist green building products, we are 
able to offer the results of 18 years of frontline experience in the field, exhaustive 
research, product development and field trials. Our support service, unrivalled in the tree 
planting world, can help you to achieve your vision. 

Research and Development

Ongoing research and development is a key to the growth of GreenBlue, with knowledge 
gained in laboratories and field collaboration construction sites being shared with industry 
partners. As a company, GreenBlue pursues the current boundaries of design relentlessly to 
bring to the market proven engineered green building systems that provide optimum 
solutions for urban planners.

Training and Accreditation

Long term success of engineered green building systems is directly impacted by  the 
quality of installation. Not only is the health of trees and shrubs but also pavement 
integrity and storm water function in danger of compromise, with potentially dire 
consequences, if installers are not competent in best practice installation.

For this reason, GreenBlue has developed a unique accredited e-learning program. 

Installers may complete this comprehensive training course online to gain Arborsystem 
accreditation. This accreditation status is part of the prerequisite package for product 
warranty recognition and is further evidence of the dedication of GreenBlue to the Green 

Building Industry.

Technical Support

GreenBlue strives to provide world class support for designers and installers of the various 

green building systems available. Complete suites of drawing files in 2D CAD format and PDF 
are available to designers, free of charge.

Detailed product and installation specifications are available for inclusion in project designs, 
many of which are fully editable. GreenBlue consultants are also able to obtain independent 

engineering advice on behalf of clients, utilizing qualified engineers with key experience in the 
use of GreenBlue green building systems.

Testing of pavement above and 
adjacent to structural soil cell treepits. 
400 passes on pavement and 200 
passes on sidewalk failed to induce 
any measurable pavement collapse.

Trees with aggressive root systems 
have been planted in GreenBlue root 
management and soil cell systems, 
and excavated for research.

GreenBlue invests  in physical, 
laboratory testing - for verified 
structural data, and development of 
cutting edge green building systems.
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Green
ACCreditAtion—
EARN LEED POINTS BY 
USING GREENBLUE 
STRATACELL® MODULES

Leadership in energy and environmental design (Leed) is 
an internationally recognized green building certification 
system, providing third-party verification that a building 
or community has been designed and built using 
strategies intended to improve performance. Metrics used 
include the following: energy savings, water efficiency, 
CO2 emissions reduction, improved indoor/outdoor 
environmental quality, and stewardship of resources and 
sensitivity to their impacts.

Developed by the U.S. Green Building Council (USGBC), LEED 
is intended to provide building owners and operators a concise 
framework for identifying and implementing practical and 
measurable green building design, construction, operations and 
maintenance solutions.

Widely accepted in North America and Canada, LEED uses a 

points-based system to guide design and measure performance. 
The higher the number of points awarded to a building or 
community, the higher its assessed sustainability. Not only is 
this expected to increase asset value and reduce operating 
costs, in many cities, LEED ratings qualify for tax rebates, zoning 
allowances and other incentives.

Using GreenBlue Strata Cell® Modules can help clients earn 
additional points in the categories of: creating sustainable sites, 
water efficiency, energy and atmosphere, material and 
resources, indoor environmental quality, neighbourhood pattern 
and design and green infrastructure and buildings.

If your building project is a candidate for LEED credits, review our 
LEED Rating System Checklist. Your project is a viable candidate 
for certification if it meets all prerequisites and can achieve the 
minimum number of points necessary to earn the credits.
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ArborSystem

The definitive urban tree pit package

The GreenBlue ArborSystem brings together the key elements 
of successful tree pit design and simplifies the design and 
installation process for specifiers and installers. By utilizing our 
ArborSystem CAD library (within the resource section of the 
GreenBlue website), landscape professionals can combine root 
management, structural soil components, aeration, and 
irrigation - in a single package – and then choose an 
appropriate above ground surface grille and vertical guard to 
match their project.
Since its inception and development over recent years, the 
Arborsystem integrated tree pit product package has 
proved itself in many demanding locations. For many 
landscape specifiers, Arborsystem has become the system 
of choice for integrating trees into the urban environment.

By utilizing Arborsystem, landscape designers can:

• Ensure product compatibility

• Drastically reduce time spent on
specifying, quoting and ordering

• Adapt a system to suit differing
location and budget constraints

• Demonstrate to clients a professional
long term approach to tree planning
and management issues

• Benefit from our onsite support
service for peace of mind.
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