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Residential developments and trees

Incorporating trees into 
residential developments
With more than 80% of the UK’s population living in towns 
and cities, it is critical Local Planning Authorities and 
developers step forward to ensure they are healthy, happy 
and productive places for people to be. These communities 
need to be multi-faceted and resilient to the challenges posed 
by climate change, an ageing population, the obesity crisis 
and increasing budgetary constraints. 

The importance of trees and green space in delivering high 
quality places to live, work and spend leisure time is now 
widely recognised. These vital areas can be taken for granted 
but add significant value to the development in terms of 
social, economic and environmental benefits. Integrating 
trees and green spaces into developments early on in the 
design process minimises costs and maximises the benefits 
they can provide.

Environmental benefits
Reducing flooding
The high proportion of impenetrable surfaces in urban areas 
increases the speed and volume of water runoff which can 
quickly overwhelm drains. Urban flooding as a result of 
drainage systems being overwhelmed is estimated to be 
costing £270 million a year1 and is only going to rise with 
increasing frequency and magnitude of storm events. Poor 
quality water is also a significant problem in urban areas 
which leads to detrimental impacts on wildlife and water-
based leisure and recreation activities. This in turn leads to 
higher treatment costs. 

Woods and trees should form an integral part of all 
Sustainable Urban Drainage Systems (SUDS).

• Planting trees can slow the flow of water and reduce 
surface water runoff by up to 62% compared to asphalt2,3.

• Trees intercept water as it falls, which is then directly 
evaporated back into the atmosphere. Roots help the 
infiltration of water into the soil, lowering the risk of surface 
water flooding. The average volume of water removed 
by urban trees was 6.24 m3/tree/year4, or 0.48 6.24 m3/
tree/year averaged over six UK urban areas5, leading to a 
significant reduction in pressure on drainage systems.

• Isolated single trees (for example urban street trees) use 
much more water because of their larger canopy and 
greater exposure.

• Individual tree canopies can intercept as much as 79% of 
a 20mm, 24-hour rainfall event under optimum, full leaf 
conditions2.

• A single young tree planted in a small pit over an 
impermeable asphalt surface can reduce runoff by around 
60%, even during winter when not in leaf6.

• Tree roots can increase infiltration rates in compacted 
soils by 63%, and in severely compacted soils by 153%.

• Trees can help diffuse pollution and by reducing the 
amount of water running into drains in turn help reduce 
the quantity of water that needs treating7,8.

• Integrating SUDS and tree pit design can have a 
significant effect on ‘slowing the flow’. Adequate soil 
volumes provided within hard surfaces can retain 
substantial volumes of water within the soil matrix, 
reducing inundation and providing slow release back into 
natural or engineered drainage systems. 

Improved air quality
Poor air quality can have adverse impacts on people’s health, 
especially those with heart and lung conditions, including 
asthma. In the UK alone, air pollution is estimated to have an 
effect equivalent to 29,000 deaths a year and is expected 
to reduce the life expectancy of everyone in the UK by six 
months on average, at a cost of £16 billion per year9. Trees 
are effective at mitigating the effects of air pollution by 
trapping particulate matter on leaf surfaces and directly 
absorbing gasses10,11. Trees can remove the pollutants which 
cause greatest concern: particulate matter (PM), oxides of 
nitrogen, sulphur dioxide and ground-level ozone. Pollution 
removal values per unit of canopy cover in eight UK urban 
areas were estimated at between 5.1 to 12.2g/m2/year 
(median 9.6 g/m2/year), providing a total monetary value per 
year from £281,495 (Torbay) to £126,100,000 (London)12.

Planting in areas of high pollutant concentration – such as 
along roads and at traffic junctions – will have the greatest 
benefit13. A single tree alone has been estimated to reduce 
PM concentration by 15-2014, while a line of young silver 
birch roadside trees resulted in over 50% reductions in PM 
levels within the row of terraced houses screened from the 
road15. Tree species do however differ in their ability to remove 
pollutants depending on leaf properties such as hair and wax 
cover16. The Woodland Trust report on Urban Air Quality has 
more details on which species to choose17.

An additional benefit of integrated planting in highway and 
junction design is improved traffic flow, reducing the amount 
of idling traffic and therefore associated pollution hotspots. 
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Mitigating the urban heat island
The urban heat island effect is caused by hard surfaces 
of structures such as buildings and roads absorbing heat 
during the day and releasing it at night, coupled with energy 
released by human activity. There can be as much as a 9°C 
difference between residential centres and the surrounding 
area, which can contribute to heat-related stress, a cause of 
premature death. 

Increasing tree cover in urban areas can help mitigate the 
urban heat island: through direct shading, by reducing 
ambient air temperature through the cooling effect of water 
evaporation from the soil via plant leaves, and because 
they do not absorb as much heat as built surfaces. A study 
in Manchester found that shade from street trees reduced 
surface temperatures by an average of 12°C; concrete 
surfaces shaded permanently by a bank of trees were cooled 
by up to 20°C in the summer, although there was no effect 

on air temperatures18. The shading provided by trees can also 
reduce energy use for heating and cooling buildings. Trees 
can therefore play an important role in urban climate change 
strategies19. 

Reducing noise
According to the World Health Organisation, after air 
pollution20, noise is the second largest environmental health 
risk in Western Europe. Major roads, railways, airports and 
industrial areas can all be sources of considerable noise, and 
in an urban environment noise reflected off hard surfaces 
can be amplified. Using a barrier can increase the distance 
between the noise and the receiver21. Natural barriers 
provide a more aesthetic alternative to artificial ones made 
of concrete or wood. Trees can reduce surrounding noise 
through a combination of reflection and absorption of sound, 
although the effects are modest (typically 2-4 dB)22,23,24. 
Larger leaved trees are more effective than smaller leaved 
ones with low shrubs and hedges also providing good sound 
barriers25. The denser a natural barrier and the closer it is 
to the source of the noise, the more effective it will be at 
lessening the impact26. A 15m wide tree belt has been shown 
to provide noise reduction equivalent to a 1-2m high thin 
concrete wall27.

Biodiversity
Natural spaces such as parks, gardens and woodland within 
urban areas can support a range of wildlife, and urban trees 
in particular support rich and biodiverse communities28. 
Trees and hedges within urban areas provide important 
connectivity between isolated pockets of fragmented 
habitats, mitigating the negative effects of urbanisation 
for species such as bats29. Urban trees also provide food 
resources, shelter and nest sites for wildlife that inhabit 
urban areas. 
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Residential developments and trees

Social value
Health and wellbeing
The provision of green space can benefit both physical and 
mental health, reduce health inequalities and reduce the 
wider costs of health care. The role that green space can play 
in helping to tackle public health issues and deliver wide-
ranging benefits to people’s health and wellbeing is widely 
acknowledged10,30,31. An estimated £34.2 billion worth of 
wellbeing benefits (including to physical and mental health) 
per year are delivered by frequent use of parks and green 
spaces32. To lead a healthy, active lifestyle, individuals must 
have access to an environment which provides opportunities 
for healthy living where they want to spend time33. 

Reducing health care costs
The costs to the NHS of treating overweight and obese 
patients together with related health problems are estimated 
to have reached £4.2 billion by 2007 in direct costs and £15.8 
billion in indirect impacts – such as to the wider economy34. 
The costs of mental health issues in terms of health and 
social care are increasing; estimated as reaching £12 billion a 
year in England with a wider economic impact of £63 billion 
per year35. 

A number of studies have emphasised the savings to the 
NHS from increasing activity and exercise among individuals. 
Research by the Department for Culture, Media and Sport has 
suggested that an increase in adult physical activity by 10% 
would benefit England by £500 million per year36. A report to 
the Forestry Commission suggested a saving of £1.44 billion 
in health care costs could be achieved with a reduction of just 
1% in sedentary behaviour37 while Natural England estimated 
that access to quality green space could save around £2.1 
billion in health care costs38. Studies have also highlighted 
specific benefits to physical and mental health.

Benefits to physical health 
• Based on a nationally representative annual survey carried 

out over six consecutive years, it was estimated that 

English adults make 1.23 billion ‘active visits’ to the natural 
environment per year39. Active visits lasting 30 minutes or 
more (which would contribute to the recommended weekly 
physical activity guidelines) were associated with an 
estimated 109,164 Quality Adjusted Life Years, with a total 
social value of £2.18 billion.

• Irrespective of income or social group, the closer people live 
to green space the more likely they are to be physically active 
and have a lower tendency to be overweight or obese40.

• Improving the quality of outdoor space with trees can 
increase physical activity such as walking and cycling. 
Physical activity in green spaces has a greater positive 
impact compared to activities in alternative environments41. 

• Green space can have a positive effect on physical health 
conditions such as obesity, heart disease, circulatory and 
respiratory diseases and asthma through encouraging 
activity and reducing air pollution42. Spending time within 
sight of trees and walking in a natural environment were 
associated with lowered blood pressure and lower stress 
levels43. 

• Having a high amount of green space within walking 
distance was correlated with lower BMI scores in 
children44. 

• Urban tree canopy cover, independent of green space 
access, has been associated with health benefits in 
Californian residents, including reduction in obesity,  
type 2 diabetes, high blood pressure and asthma45.

Benefits to mental health and wellbeing 
• Increased physical activity has been linked to an 

improvement in mental wellbeing46 and a delay in the 
effects of dementia47.

• Access to green space improves people’s mental health 
as does the view of a natural environment48. Contact with 
nature was also found to have had a relaxing effect on 
Alzheimer’s patients49. 

• A greater percentage of green space in the living 
environment has been linked with lower stress levels, 
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objectively measured by levels and diurnal patterns of 
cortisol secretion and controlling for demographic and 
socioeconomic variables50. 

• Children with a more natural space nearby have higher 
levels of psychological wellbeing51.

• The symptoms of ADHD in children improved in those 
children that had taken part in outdoor activities52.

• Access to the natural environment benefited people 
living with dementia through increasing awareness and 
attention as well as reducing stress and improving social 
interaction40. Further evidence showed the potential 
of woodland visits to improve verbal expression and 
stimulate memory as well as enhancing wellbeing53. 

• As individual visits to urban green space increased, 
significantly fewer individuals reported stress-related 
illnesses54. 

Reducing health inequalities
Health inequalities, the health gap between communities 
with differing economic conditions, are influenced by the 
wider environment55. Access to green space is not equally 
distributed across the population56. More affluent areas 
and people in higher socioeconomic groups have larger 
amounts and greater access to green space compared to 
more deprived areas57. Inclusion of existing and creation of 
new green space can help reduce these inequalities. In those 
areas where there are a greater proportion of green spaces, 
income-related health inequalities are lower. 

Community benefits, amenity and recreation 
value 

• Around 83% more individuals use green spaces for activity 
compared to bare sites58.

• Urban greenspaces are being increasingly utilised, with an 
estimated 1.46 billion visits made by people living in towns 
or cities in 2015/6 compared to 1.16 in 2009/1059. 

• Encouraging the use of outside space and maintaining its 
quality can deter crime and anti-social behaviour. Open 
green space and widely spaced trees are perceived more 
positively than dense vegetation60. 

• The presence of trees indicated a more cared for 
neighbourhood, and street trees were associated with a 
decreased incidence of crime61. 

• For a public housing development in Chicago with 
approximately 5,700 residents, the rate of violent and 
property crimes were lower for apartment buildings with 
greener surroundings60.

• Trees can play a significant aesthetic role helping 
integrate new developments into existing ones and 
creating a local identity10. 

• A poor quality local environment can have a negative 
impact on the quality of life of those communities62.

• Children prefer to play in natural areas but these are 
increasingly being lost. These green areas are proven 
to increase activity levels, enhance creativity and help 
physical development as well as increase social skills30.

Road safety 
Trees can create an environment in which road and hazard 
awareness of road users is improved. Trees along roads help 
motorists judge their speed more effectively and can be used 
as part of traffic calming measures63. Trees can be used as a 
means of making local access and residential roads visually 
distinct from main roads (see below). Research from New 
Zealand shows this approach reduced speeds on the local 
roads. There was a 36% reduction in crashes in the area and 
an 86% reduction in crash costs64.
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Residential developments and trees

Education 
Learning outdoors has a number of benefits for child 
development, boosting confidence and self-esteem and 
helping with team building65. Children who are connected 
with nature are more likely to engage with nature as 
adults66. Views of a natural environment are also important, 
increasing children’s concentration, improving academic 
results and decreasing time off due to illness30.

Economic value to 
development
Provision of green space has both direct and indirect benefits 
to developments67. Good quality green space can enhance 
their appearance and improve people’s perceptions of an 
area25. Several studies have also shown investing in green 
space and tree planting increases property and land values 
and encourages further investment68. Others indicate buyers 
are willing to pay more for views of trees and the natural 
environment10,69,70. The additional benefits of, for example, 
trees in mitigating air pollution and storing carbon should also 
be included in an economic consideration of green spaces67. 

Direct benefits 
• A CABE review showed that properties in environments 

landscaped with trees or close to green space had a range 
of price increases up to 30%71.

• The economic value of the benefits of urban woodland was 
estimated at £39 billion or £130,000 per hectare67.

• A study in north west England found a natural view added 
18% to a property’s value35.

• A London case study found a 1% increase in green space was 
associated with a 0.5% increase in the average house price72. 

• Well managed nearby green space was estimated to 
increase property values between 2.6-11.3%6. 

• A number of evaluation methods exist for trees25,73:
– The Helliwell method calculates the amenity value of 

trees and woods.

Summary of the average annual maintenance costs for each landscape 
type from the Woodland Trust Trees or Turf? Report (2011)
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Regime Average annual costs (£/ha)
Years 1–9 Years 10–50

Amenity grassland 50% mown  
by hand

 
£2,280

 
£2,280

Amenity grassland 10% mown  
by hand

 
£1,750

 
£1,750

Amenity grassland 100%  
gang mown

 
£1,620

 
£1,620

Complex mixed woodland planting £1,425 £2,750

Woodland in managed green space £1,065 £1,050

Meadow grassland £710 £710

Rough grassland £580 £580

Pioneer style woodland £250 £400

Naturally colonising woodland £200 £350
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– The Council of Tree and Landscape Appraisers (CTLA) 
uses an economic model to create a value of trees.

– Capital Asset Value for Amenity Trees (CAVAT) along 
with the value of a tree incorporates an element 
designed to record its social value.

Other indirect economic benefits
• Trees reduce the maintenance costs of green space74.

• Green infrastructure can make an area more attractive to 
visitors and through this, add value to the local economy 
by increasing inward investment and increasing land and 
property values10. 

• An economic valuation of green infrastructure can support 
the case for its inclusion into developments25. 

Factors to consider when incorporating trees
The Trees and Design Action Group (TDAG) publication Trees 
in Hard Landscapes: a Guide for Delivery Checklist, has a list of 
headline considerations when incorporating trees and green 
space into development63. Adapted from the Department for 
Transport’s Local Transport Note 1/08 Traffic Management 
and Streetscape the orange annotations (see above) 
demonstrate how to integrate trees into the design and 
implementation process.

This four-step approach of initiation, design, implementation and 
maintenance and monitoring can be applied to new developments.  
The titles refer to roles rather than to professional backgrounds; one 
person may fill several roles.

Intergrating trees into the LTN1/08 design process, flow, inputs and outputs

Tree officer,  
lighting designer,  
CCTV manager,  
highway  
maintenance 
manager, 
access advisor, 
utilities,
community 
representatives

Trained to 
work with load 
bearing rooting 
environments

Including  
post-planting 
care (5 year 
minimum)

Including  
canopy cover and 
tree health

Including role 
of trees in 

supporting  
the vision

Applied above  
and below  

ground

Including trees

Including  
post-planting 

care

Scheme value 
assessment

Design 
checklist

Tree specialist 
regularly 

onsite
Performance 
monitoring

Funding and 
timescales

Quality 
auditing

Scheme 
evaluation

Project/
scheme brief

Tree 
procurement

Design 
champion

Project 
manager

Traffic 
engineer

Urban 
designer

Safety auditor

Contractor Maintenance 
contractor

Project 
initiation Design Implementation

Maintenance 
and 

monitoring

Strategy/
vision

Regulations 
guidance and 

standards
Site 

supervision
Maintenance 
programme

Policy 
context

Design 
techniques

Contract or 
involvement 

and continuity
Maintenance 

agreement

Initial feasibility 
study for 

retaining and 
planting trees 

above and 
below ground

Detailed 
underground 

survey to 
delivery 

accuracy
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Design63,74,75 
• Incorporating new and existing trees at the early stages of 

development plans is essential.

• Refer to any relevant local strategies applying to trees 
and green space. If a particular species has been used in 
an area historically, then that could be reflected in the 
planned planting.

• Using existing mature trees when planning and designing 
developments can save money on planting and add 
immediate impact. Where the setting allows, take 
opportunities to plant large species of trees with a long 
lifespan.

• Studies have shown that people generally prefer a mix of 
open areas and trees rather than dense tree cover.

• In high density housing, space along boundaries, paths 
and in areas of public space can be used to accommodate 
roots and canopy growth. 

• Community involvement in the creation of green 
infrastructure can help ensure its success and increase its 
value to communities through a sense of ownership.

• New trees and woodland are most needed where they 
can provide people with access to nature and natural 
landscapes in areas presently lacking such an opportunity.

• Check for existing habitat value and preserve and 
incorporate existing habitats such as wetlands, 
waterways and water bodies, heathlands, flower rich 
grasslands and biodiverse brownfield sites.

• The location of the tree relative to buildings should 
be considered in terms of the desired local climate 
moderating effect required. A tree planted to the west of 
a building will provide cooling in the summer and limited 
impact in the winter, whereas a tree planted to the south 
will have little effect in the summer but cause unwanted 
cooling in winter which is undesirable in temperate Europe5.
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Maintenance74,75

• Making provision for maintenance and incorporating it 
into management plans can highlight any issues that can 
be dealt with at the design stage.

• The benefits of open space can decline if they are poorly 
maintained. 

• Planning for their long term existence should ensure the 
right tree for the right place.

• Selection of the right species is crucial:

– Choosing native trees will mean a wide variety of 
wildlife species will benefit.

– Tree species selection is also important in avoiding 
complaints about trees, for example honeydew 
landing on cars parked under trees, which is a 
secretion produced by tree aphids that feed on lime.

• Consider existing and future infrastructure requirements 
and position trees appropriately to allow sufficient space 
for them to grow and prevent conflicts with underground 
utilities.

• Providing appropriate surfacing around the root can 
prevent future issues.

• Allow adequate spacing between the tree and the path to 
avoid obstruction.

Key points for success with trees in hard landscapes
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• Knowing the final canopy height of a tree species and 
suitable location can prevent the problem of shading 
and the obstruction of lighting and meet the statutory 
requirement to maintain a clear route along roads.

Ancient woodland 
The guidance within this paper should always be considered 
after the existing ecological conditions have been assessed 
on site. The Woodland Trust is primarily concerned with 
the protection and enhancement of ancient woodland. In 
England ancient woodland is land that has been continuously 
wooded since 1600. It is recorded on the ancient woodland 
inventory76. The inventory generally only records woodlands 
over two hectares in size but smaller woodlands can be 
added: the inventory is provisional so even if the woodland is 
not recorded as ancient, map evidence and site surveys may 
prove that it is. 

Ancient woodland is impossible to replicate because many 
of the species that make up ancient woodland are long-
lived and slow growing, do not respond positively to any 
disturbance and the conditions in which the woodlands 
formed no longer exist. Furthermore, it is often wrongly 
assumed that development can only have an impact 
on ancient woodland if there is direct loss to the wood. 
Development adjacent to woodland can cause indirect 
effects such as changes to drainage, increase in pollution risk, 
impacts on tree roots and changes to noise and lighting –  
all of which can have a deleterious effect on the woodland 

ecosystem. These should be refused in accordance with the 
National Planning Policy Framework77. Development near 
ancient woodland should be treated in accordance with 
Natural England’s Standing Advice78. Bespoke buffering 
schemes should be considered on a case by case basis. 
The Woodland Trust has produced two useful guides on 
development adjacent to ancient woodland to assist in 
considering the impacts of different schemes79,80. 

Ancient and veteran trees are special because of their great 
size, age or condition. Retaining these trees will enhance the 
value of any development. They will add a unique quality, 
giving it a sense of place or an air of respectable antiquity, 
creating character and distinction which will be appreciated 
by potential owners and their families. The impact upon 
ancient and notable trees must also be considered as part of 
the development process. The Woodland Trust has produced 
a useful guide81.

Standards and benchmarks
• Accessible Natural Green Space Standard83

Developed by Natural England this provides local 
authorities with a guide as to what constitutes accessible 
green space. It recommends the distance people should 
live from certain types of green spaces and the size of the 
green spaces in conjunction with distance to homes. All 
people should have accessible natural green space:

– Of at least two hectares in size, no more than 300m 
(five minutes’ walk) from home.

– At least one accessible 20 hectare site within 2km  
of home.

– One accessible 100 hectare site within 5km of home.

– One accessible 500 hectare site within 10km 
 of home.

– A minimum of one hectare of statutory local nature 
reserves per 1,000 people.

• Woodland Access Standard84

To complement the Accessible Natural Green Space 
Standard, the Woodland Trust’s Woodland Access 
Standard aspires: 

– That no person should live more than 500m from at 
least one area of accessible woodland of no less than 
2ha in size.

– That there should also be at least one area of 
accessible woodland of no less than 20ha within 4km 
(8km round trip) of people’s homes.

If you have any questions or would like to find out more about 
how to incorporate trees into residential developments email 
governmentaffairs@woodlandtrust.org.uk.

V
ic

to
ri

a 
B

an
ke

s 
Pr

ic
e

11

mailto:governmentaffairs@woodlandtrust.org.uk


Practical Guidance

References and further reading

Environmental benefits
Reducing flooding
1Parliamentary Office of Science & Technology (2007) Urban 
flooding. Post Note
2Armson, D., Stringer, P. & Ennos, A.R. (2013) The effect of 
street trees and amenity grass on urban surface water runoff 
in Manchester, UK. Urban Forestry & Urban Greening, 12,  
282-286
3Armson, D. (2012) The effect of trees and grass on the thermal 
and hydrological performance of an urban area. PhD thesis, 
University of Manchester
4Mullaney, J., Lucke, T. & Trueman, S.J. (2015) A review of 
benefits and challenges in growing street trees in paved 
urban environments. Landscape and Urban Planning, 134, 
157-166
5Rouquette, J.R. and Holt, A.R. (2017) The benefits to people 
of trees outside woods (TOWs). Report for the Woodland 
Trust. Natural Capital Solutions
6Bartens, J., Day, S.D., Harris, J.R., Dove, J.E. & Wynn, T.M. 
(2008) Can urban tree roots improve infiltration through 
compacted subsoils for stormwater management? Journal of 
Environmental Quality, 37, 2048-2057
7Gill (2006) Climate change and urban greenspace. PhD thesis, 
University of Manchester 
8Gill, S.E., Handle, J.F., Ennos, A.R. & Paulet, S. (2007) 
Adapting cities for climate change: the role of the green 
infrastructure. Built Environment, 33, 115-133

Improved air quality
9Defra (2015) Environmental quality policy paper. Available 
from: www.gov.uk/government/publications/2010-to-2015-
government-policy-environmental-quality/2010-to-2015-
government-policy-environmental-quality
10Forestry Commission (2010) Benefits of green infrastructure. 
Forestry Commission publication
11Nowak, D.J. (1994) Air pollution removal by Chicago’s 
urban forest. In. McPherson, E.G, Nowak, D.J. & Rowntree, 
R.A. Eds.1994 Chicago’s urban forest ecosystem: results of the 
Chicago urban forest climate project. USDA Forest Service 
General Technical Report NE-186, pp. 63-81 
12Rouquette, J.R. and Holt, A.R. (2017) The benefits to people 
of trees outside woods (TOWs). Report for the Woodland 
Trust. Natural Capital Solutions
13Mitchell, R., Maher, B.A. (2009) Evaluation and application 
of biomagnetic monitoring of traffic derived particulate 
pollution. Atmospheric Environment, 43, 2095–2103
14Bealey, W.J., McDonald, A.G., Nemitz, E., Donovan, R., 
Dragosits, U., Duffy, T.R. & Fowler, D. (2007) Estimating the 

reduction of urban PM10 concentrations by trees within an 
environmental information system for planners. Journal of 
Environmental Management, 85, 44–58
15Maher, B.A., Ahmed, I.A.M., Davison, B., Karloukovski, V. & 
Clarke, R. (2013) Impact of Roadside Tree Lines on Indoor 
Concentrations of Traffic-Derived Particulate Matter. 
Environmental Science & Technology, 47, 13737-13744
16Sæbø, A., Popek, R., Nawrot, B., Hanslin, H.M., Gawronska, 
H. & Gawronski, S.W. (2012) Plant species differences in 
particulate matter accumulation on leaf surfaces. Science of 
The Total Environment, 427–428, 347-354
17Woodland Trust (2012) Urban Air Quality. Woodland Trust 
Research Report
18Armson, D., Rahman, M.A. & Ennos, A.R. (2013) A 
Comparison of the Shading Effectiveness of Five Different 
Street Tree Species in Manchester, UK. Arboriculture & Urban 
Forestry, 39, 157-164

Mitigating the urban heat island
19Defra (2007) A strategy for England’s trees, woods and forests. 
Defra Publication

Reducing noise
20World Health Organisation (2011) Burden of disease of 
environmental noise. Quantification of healthy life years lost in 
Europe. Available at http://www.euro.who.int/__data/assets/
pdf_file/0008/136466/e94888.pdf
21Environment Agency (2002) Horizontal guidance for noise 
part 2: Noise assessment and control. Environment Agency 
Publication
22Heisler, G.M. (1977) Trees modify metropolitan climate and 
noise. Journal of Arboriculture, 3, 201-207
23Harris, R.A. & Cohn, L.F. (1985) Use of Vegetation for 
Abatement of Highway Traffic Noise. Journal of Urban 
Planning and Development, 111, 34-48
24Peng, J., Bullen, R. & Kean, S. (2014) The effects of 
vegetation on road traffic noise, INTER-NOISE and NOISE-
CON Congress and Conference Proceedings. Institute of 
Noise Control Engineering, 600-609
25Trees & Design Action Group (2010) No trees, no future: trees 
in the urban realm
26Fang, C-F. & Ling, D-L. (2005) Guidance for noise reduction 
provided by tree belts. Landscape & Urban Planning, 71, 29-34
27Van Renterghem, T., Forssén, J., Attenborough, K., Jean, 
P., Defrance, J., Hornikx, M. & Kang, J. (2015) Using natural 
means to reduce surface transport noise during propagation 
outdoors. Applied Acoustics, 92, 86-101

Biodiversity
28Weber, F., Kowarik, I., Saumel, I. (2014) A walk on the wild 
side: Perceptions of roadside vegetation beyond trees. Urban 
Forestry & Urban Greening, 13, 205-212

12

http://www.gov.uk/government/publications/2010-to-2015-government-policy-environmental-quality/2010-to-2015-government-policy-environmental-quality
http://www.gov.uk/government/publications/2010-to-2015-government-policy-environmental-quality/2010-to-2015-government-policy-environmental-quality
http://www.gov.uk/government/publications/2010-to-2015-government-policy-environmental-quality/2010-to-2015-government-policy-environmental-quality
http://www.euro.who.int/__data/assets/pdf_file/0008/136466/e94888.pdf
http://www.euro.who.int/__data/assets/pdf_file/0008/136466/e94888.pdf


Residential developments and trees

29Hale, J. D., Fairbrass, A. J., Matthews, T. J., Sadler, J. P. (2012) 
Habitat Composition and Connectivity Predicts Bat Presence 
and Activity at Foraging Sites in a Large UK Conurbation. 
PLoS ONE 7(3)

Social value
Health and wellbeing
30Bird, W. (2007) Natural thinking: investigating the links 
between the natural environment, biodiversity and mental health. 
Report to the RSPB
31Benwell, R., Burfield, P., Hardiman, A., McCarthy, D., Marsh, 
S., Middleton, J., Morling, P., Wilkinson, P., Wynde, R. & 
Robinson, J. (Ed.)(2015) A nature and wellbeing act. A Green 
Paper from the Wildlife Trusts and the RSPB
32Fields in trust (2018) Revaluing Parks and Green Spaces. 
Measuring their economic and wellbeing value to individuals
33Sustainable Development Commission (2008) Health, place 
and nature: How outdoor environments influence health and 
well-being

Reducing healthcare costs
34McPherson, K., Marsh, T. & Brown, M. (2007) Tackling 
obesities: future choices: modelling future trends in obesity and 
the impact on health
35Centre for Mental Health (2010) No health without mental 
health: A cross-government mental health outcomes strategy for 
people of all ages
36Natural Economy Northwest (2008) The economic benefits 
of green infrastructure: the public and business case for investing 
in green infrastructure and a review of the underpinning evidence
37CJS Consulting, Willis, K. & Osman, L. (2005) Economic 
benefits of accessible green spaces for physical and mental 
health: scoping study
38Natural England (2009) Our natural health service the role 
of the natural environment in maintaining healthy lives. Natural 
England Research Report

Benefits to physical health
39White, M. P., Elliott, L. R., Taylor, T., Wheeler, B. W., Spencer, 
A., Bone, A., … Fleming, L. E. (2016) Recreational physical 
activity in natural environments and implications for health: 
A population based cross-sectional study in England. 
Preventive Medicine, 91, 383–388
40Hillsdon. M., Jones, A. & Coombes, E. (2011) Green space 
access, green space use, physical activity and overweight. 
Natural England Commissioned Reports, Number 067
41van den Berg, A., Hartig, T. & Staats, H. (2007) Preference 
for nature in urbanized societies: stress restoration, and the 
pursuit of sustainability. Journal of Social Issues. 63, 79–96
42Sustainable Development Commission (2010) Sustainable 
development: the key to tackling health inequalities

43Hartig, T., Evans, G. W., Jamner, L. D., Davis, D. S. & Gärling, 
T. (2003). Tracking restoration in natural and urban field 
settings. Journal of Environmental Psychology, 23, 109-123
44Bell, J.F., Wilson, J.S. & Liu, G.C. (2008) Neighborhood 
greenness and 2 year changes in Body Mass Index of  
children and youth. American Journal of Preventative Medicine, 
35, 547-553
45Ulmer, J. M., Wolf, K. L., Backman, D. R., Tretheway, R. L., 
Blain, C. J., O’Neil-Dunne, J. P., & Frank, L. D. (2016). Multiple 
health benefits of urban tree canopy: The mounting evidence 
for a green prescription. Health and Place, 42, 54–62

Benefits to mental health and wellbeing
46Whitelaw, S., Swift, J., Goodwin, A. & Clark, D. (2008) 
Physical activity and mental health: the physical activity in 
promoting mental well-being and preventing mental health 
problems. NHS Scotland
47Clark, P., Mapes, N., Burt, J. & Preston, S. (2013) Greening 
Dementia – a literature review of the benefits and barriers 
facing individuals living with dementia in accessing the 
natural environment and local greenspace. Natural England 
Commissioned Reports, Number 137
48Nutsford, D., Pearson, A. L., & Kingham, S. (2013). An 
ecological study investigating the association between access 
to urban green space and mental health. Public Health, 1–7
49Whear, R., Thompson Coon, J., Bethel, A., Abbott, R., 
Stein, K. & Garside, R. (2014) What is the impact of using 
outdoor spaces such as gardens on the physical and mental 
well-being of those with dementia? a systematic review of 
quantitative and qualitative evidence. Journal of the American 
Medical Directors Association, 15, 697-705
50Ward Thompson, C., Roe, J., Aspinall, P., Mitchell, R., Clow, 
A., & Miller, D. (2012). More green space is linked to less stress 
in deprived communities: Evidence from salivary cortisol 
patterns. Landscape and Urban Planning, 105(3), 221–229
51Wells, N.M. & Evans, G.W. (2003) Nearby nature: a buffer 
of life stress among rural children. Environment & Behaviour, 
35, 311-330
52Faber-Taylor, A., Kuo, F.E. & Sullivan, W.C. (2001) Coping 
with ADD the surprising connection to green play settings. 
Environment & Behaviour, 33, 54-77
53Mapes, N. (2011) Wandering in the woods. Report for 
Woodland Trust Visit Woods Project
54Grahn, P. & Stigsdottir, U.A. (2003) Landscape planning and 
stress. Urban Forestry & Urban Greening, 2, 1-18
55Allen, J. & Balfour, R. (2014) Natural solutions for tackling 
health inequalities
56Drayson, K. & Newey, G. (2014) Green society: policies to 
improve the UK’s urban green spaces. Policy Exchange Report
57Balfour, R. & Allen, J. (2014) Local action on health inequalities: 
improving access to green spaces. UCL Report to Public Health 
England

13



Practical Guidance

Community benefits, amenity and recreation 
value
58Sullivan, W.C., Kuo, F.E. & DePooter, S.F. (2004) The fruit of 
urban nature. Environment & Behaviour, 36, 678-700
59Natural England. (2018). Visits to urban greenspaces (2009-
2016). Monitor of Engagement with the Natural Environment: The 
national survey on people and the natural environment
60Kuo, F.E. & Sullivan, W.C. (2001) Environment and crime in 
the inner city: does vegetation reduce crime? Environment & 
Behaviour, 33, 343-367
61Donovan, G.H. & Prestemon, J.P. (2010) The effect of trees 
on crime in Portland, Oregon. Environment & Behaviour, 44, 
3-30
62Lucas, K., Walker, G., Eames, M., Fay, H. & Poustie, M. 
(2004) Environment and social justice: rapid research and 
evidence review

Road safety
63Trees & Design Action Group (2014) Trees in hard landscapes: 
a guide for delivery
64Charlton, S. (2015) Glen Innes SER project [email] (Personal 
communication 1 April 2015)

Education
65Harris, F. (2015). The nature of learning at forest school: 
Practitioners’ perspectives. Education 3-13, 45(2), 272–291
66Chawla, L. (2009). Growing up green: Becoming an agent 
of care for the natural world. The Journal of Developmental 
Processes, 4(1), 6–23

Economic value
67Europe Economics (2015) The economic benefits of woodland. 
Report for the Woodland Trust
68Saraev, V. (2012) Economic benefits of greenspace: A critical 
assessment of evidence of net economic benefits. Forest 
Research Report to the Forestry Commission
69Edwards, D., Elliott, A., Hislop, M., Martin, S., Morris, J., 
O’Brien, L., Peace, A., Sarajevs, S., Serrand, M. & Valatin, G. 
(2008) A valuation of the economic and social contribution of 
forestry for people in Scotland. Research report for Forestry 
Commission Scotland
70Willis, K.G., Garrod, G., Scarpa, R., Powe, N., Lovett, A., 
Batemans, I.J., Haney, N. & Macmillan, D.C. (2003) The social 
and environmental benefits of forests in Great Britain. The Social 
and Environmental Benefits of Forestry Phase 2 Report to 
the Forestry Commission
71CABE (2005) Does money grow on trees?
72Greater London Authority (2003) Valuing greenness
73Forestry Commission (2010) The case for trees in development 
and the urban environment. Forestry Commission Publication

74Woodland Trust (2011) Trees or Turf? Woodland Trust 
Research Report
75Trees & Design Action Group (2012) Trees in the townscape: a 
guide for decision makers

Ancient woodland and ancient trees
76MAGIC (2015) Available at: magic.defra.gov.uk
77Ministry of Housing, Communities and Local Government 
(2018) National Planning Policy Framework, Available at: 
assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/740441/National_
Planning_Policy_Framework_web_accessible_version.pdf 
78Natural England (2018) Standing advice on ancient woodland 
79Corney, P.M., Smithers, R.J., Kirby, J.S., Peterken, G.F., 
Le Duc, M.G. & Marrs, R.H. (2008) Impacts of nearby 
development on the ecology of ancient woodland. Report for 
The Woodland Trust 
80Ryan, L. (2012) Impacts of nearby development on ancient 
woodland – addendum. Woodland Trust Research Report
81Woodland Trust (2007) Ancient tree guides no.3: trees and 
development. Woodland Trust Practical Guidance

Standards and benchmarks
82Town & Country Planning Association & The Wildlife Trusts 
(2012) Planning for a healthy environment – good practice 
guidance for green infrastructure and biodiversity
83Natural England (2010) Nature nearby: accessible natural 
greenspace guidance. Natural England Publication
84Woodland Trust (2010) Space for people. Woodland Trust 
Research Report

14

http://magic.defra.gov.uk
http://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/740441/National_Planning_Policy_Framework_web_accessible_version.pdf
http://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/740441/National_Planning_Policy_Framework_web_accessible_version.pdf
http://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/740441/National_Planning_Policy_Framework_web_accessible_version.pdf


Residential developments and trees

V
ictoria B

ankes Price/W
TM

L

15



The Woodland Trust, Kempton Way, Grantham, Lincolnshire NG31 6LL.

woodlandtrust.org.uk
The Woodland Trust logo is a registered trademark. The Woodland Trust is a charity registered in England and Wales number 294344 and in 

Scotland number SC038885.  A non-profit making company limited by guarantee. Registered in England number 1982873. Photo: Countryside Properties 12789 01/19

The Woodland Trust, Kempton Way, Grantham, Lincolnshire NG31 6LL.

woodlandtrust.org.uk
The Woodland Trust logo is a registered trademark. The Woodland Trust is a charity registered in England and Wales number 294344 and in 

Scotland number SC038885.  A non-profit making company limited by guarantee. Registered in England number 1982873. Photo: Countryside Properties 12789 01/19

The Woodland Trust, Kempton Way, Grantham, Lincolnshire NG31 6LL.

woodlandtrust.org.uk
The Woodland Trust logo is a registered trademark. The Woodland Trust is a charity registered in England and Wales number 294344 and in 

Scotland number SC038885.  A non-profit making company limited by guarantee. Registered in England number 1982873. Photo: Countryside Properties 12789 01/19

https://www.woodlandtrust.org.uk/
https://www.woodlandtrust.org.uk/
https://www.woodlandtrust.org.uk/

