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A vision for the future
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Trees 2004 - a new awakening
University College, Chester; 21 September 2004

Urban heat island effect: 
mean April temperature, 1961-90
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1961-902050s Low2050s High2080s High

Climate matching: the urban heat 
island
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The built environment

• The built environment is 
distinctive
• High building mass 

increases thermal capacity
• Surface sealing increases 

rainfall run-off

• Climate change will 
strengthen the urban 
heat island and enhance 
run-off
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Trees…….

• Provide shade
• provide evaporative cooling
• reduce solar gain
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• Trees have deeper roots and 
access to more water

• If grass does not transpire:  
Maximum surface temperatures 
increase by 4.7-5.7°C in high 
density residential areas

(Manchester Evening News, 2006)

Grass versus trees
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Trees: air conditioners

•Comfort; 
•Cost; 
•Carbon emissions
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1961-90
2050s Low
2050s High
2080s High

Manchester case study
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Surface Temperature: Manchester
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Evapo-transpiring surfaces in 
Greater Manchester
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High density residential
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Trees can limit the impacts of 
projected climate change 
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Not just humans …… ..
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Urban tree cover

• an overall decrease in the proportion 
of trees in good condition;

• large broadleaved tree species made 
up approximately 31% of the total 
number of trees in the survey;

• estimates of crown spread indicated 
that only 1-6% of trees had a spread 
of 15 m or more;

• the overall mean tree canopy cover, 
was 8.2%;

• a big reduction in the percentages of 
trees in the youngest age bands.

This reduction in new planting, and the 
threats to older trees in urban areas, have 

resulted in an unsatisfactory age 
structure – an issue that needs to be 

urgently addressed.



What more can trees do?
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• Woodland:
• improve drainage
• evaporate more water
• stores floodwater
• reduces flood flows

• Ripon ‘desk study’
• Reduction in flood velocity up to 

1.8 m s-1

• Mean flood depth increased by 
44 cm within woodland

• Backwater effect extended to 
170 m.

© Crown copyright. All rights reserved Forestry Commission. 0100021242. 2008.

Woodland and flood alleviation: 
Ripon case study  
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Data source: Map based on data 
supplied by the Environment 
Agency

Potential Sites for Restoring 
Floodplain Woodland:  
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• Increased winter rainfall will 
enhance contaminant delivery

• vegetation:
• reduces erosion and sediment delivery
• sequesters soluble contaminants 

(particularly trees)

Contaminated land
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Bare soil Grass 1.95 t/ha Grass 3.9 t/ha

• Climate change is predicted to increase sediment 
delivery by between 11 % and 32 % by 2080;

• Vegetation cover is predicted to be a sustainable option.

Effect of vegetation on 
contaminant delivery
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• Trees are efficient at 
intercepting pollutants
• on leaf surfaces
• through stomatal uptake

• PM10s: current issue
• Ozone: future issue

• Case study
• Fictional city but based on 

real data
• Local Authority owned 

greenspace
• 3948 ha of greenspace.

Interception of air pollutants
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Broadleaves
PM10 removal 128 kg ha-1 yr-1

Conifers
PM10 removal 1076 kg ha-1 yr-1

Based on:

Input: 22 µgm-3

50% tree cover

Broadleaves total removal 243 t yr-1

Conifers total removal 2041 t yr-1

Particulate reduction by 
vegetation

A change in PM10 from 29 µg/m 3 to 27.24 µg/m 3

resulted in a reduction of 2.2 deaths per year.
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GI and Habitat networks: helping 
wildlife to adapt
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…..But what to plant?
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Species choice in the urban 
environment
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A call to action

•• Trees & GI have a Trees & GI have a multimulti --faceted role to faceted role to 
play in adapting the urban environment;play in adapting the urban environment;
•• climate controlclimate control
•• flood alleviationflood alleviation
•• air pollution reductionair pollution reduction
•• recreational resourcerecreational resource
•• protecting wildlifeprotecting wildlife

•• We need to protect existing trees;We need to protect existing trees;

•• We need to plant more trees We need to plant more trees -- of the right of the right 
type in the right locations;type in the right locations;

•• Above all, we need to value trees as Above all, we need to value trees as 
assets and not a nuisance to be managed. assets and not a nuisance to be managed. 


