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N. J. Wallbank and P. James

The Resilience of Urban Trees

Presenter
Presentation Notes
The objectives of this research is to examine the relationship between vegetation and its role in the urban environment and to consider the external influences that are likely to drive change.

One of the drivers of change that this research is investigating is climate change which of course is the reason for presenting here today. 



Urban Trees

Climate regulation

Water regulation

Aesthetics

RecreationHabitats
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Presentation Notes
So why is research about vegetation in urban environments important?
There are a number of ecosystem services associated with urban greenspaces, and there are studies (for example those by Susannah Gill) that suggest incorporating vegetation into cities is going to be important for reducing the affects of climate change. 



Future?

Resilience

“the speed and completeness of the 
subsequent return to control levels” 

Grime, 2001
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So urban vegetation has a number of benefits but do we know what will happen in the future? What effect is climate change going to have on urban greenspaces?  To answer this question we need to know how resilient they are to the predicted climate changes. 
This is a quote by Philip Grime a plant ecologist from Sheffield. So what climate changes can urban trees withstand before they lose their ability to provide their attributed ecosystem services? 



Runcorn
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Presentation Notes
This research is using a case study approach and so the research is examining trees in a town called Runcorn. Runcorn is in the Northwest England near Liverpool 



Why Runcorn?

• Large number of Trees

• Integral Part of the Town

• Mature
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Presentation Notes
Why Runcorn? Well Runcorn contains a tree network which is found across the whole town. This framework guided the town’s development and surrounds all commercial and residential areas and therefore is an integral part of the town and it important for its residents. It is also now over 30 years old and because it has reached maturity questions are being asked about its future. 



Climate Change

Time Mean 
Winter
Temp ( �Û�&��

Mean 
Summer
Temp ( �Û�&��

Mean 
Winter
Rainfall (%)

Mean 
Summer
Rainfall (%)

2020s + 0.3 / + 2 + 0.6 / + 2.5 - 4 / +  14 - 23 / + 10

2050s + 0.8 / + 3.3 + 1.1 /  + 4.7 - 1 / + 27 - 37 / + 8 

2080s + 1.3 / + 4.8 + 1.3 / + 7.3 + 3 / + 50 - 51 / + 3

Ranges from the lowest to highest value of change  for all emission
scenarios and all three (10, 50, and 90%) probability levels for each 
30-year time period from UKCIP09.
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This table is a summary of the predicted climate change for northwest England. Runcorn is expected to experience higher summer and winter temperatures, increased winter rainfall and less summer rainfall. 



• Historical perspective

• Higher in species-rich communities

Predicting Resilience
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Presentation Notes
Philip Grime put forward two hypotheses to formulate predictions of resilience. The first is to consider an historical perspective (have predicted changes occurred before and if so what happened?). 
The second hypothesis proposed that resilience will be higher in species-rich communities based on the assumption that a species rich community is more likely to contain a greater diversity of genetic traits, and some traits may provide tolerance and recovery.



Historical perspective

2050 Summer mean temperature central       
estimate, High emissions 18.65 ºC

Summer mean precipitation 
High emissions 134.9mm

1976 15.79 ºC & 91.5mm

1995 15.88 ºC & 126.8mm
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The central estimate for mean summer temperature in Runcorn by 2050 (high emissions) is 18.65°C and the mean summer precipitation could be as low as 134.9mm. 
The highest mean summer temperatures Runcorn has ever experienced before were in 1976 and 1995. However, even these extreme years do not match the predictions for 2050. During both years the high summer temperatures and low precipitation severely affected the health of trees. The impact was increased by air pollutants which are higher in urban areas. There is also a higher risk of drought in towns and cities due to compacted soils, improper pruning and larger amount of impermeable surfaces. Susceptible species such as beech (fagus sylvatica) took years to recover. Many of the trees lost their leaves during this time and this would significantly diminish the benefits attributed to urban trees. 



Traits Number of Species

Drought resistant 9

Windfirm 19

Tolerates flooding 7

Frost resistant 21

27 Tree species have been recorded in Runcorn's Vegetation framework

Tree Composition
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This table shows the number of species that have advantageous traits that can cope with different climatic events. Of the 27 species present in Runcorn only three species have all four traits that would ensure their resilience to significant climatic changes. 



Suitability Maps
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Silver birch (Betula pendula) 2010
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The program created by the forestry commission called Ecological Site Classification (ESC) has been used to look at possible gains or losses in suitable land for some tree species in Runcorn. Not all species found in Runcorn have been included in the ESC program to date. This program classifies sites based on their climate and soil quality, it then assesses the suitability of a site for individual tree species based on site characteristics and requirements of the species. (Suitable sites= locations where a species will achieve optimal performance, unsuitable= species can exist but will not thrive). This map shows the tree network in Runcorn (both blue and red) and these have been divided into either suitable or unsuitable sites by ESC. 



Suitability Maps
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Silver birch (Betula pendula) 2080
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This map shows the suitability based on climate projections for the future. The number of suitable site is significantly lower.



ESC Results
Species Suitable area 

at present 
(hectares)

Suitable area 
from 2050-2080
(hectares)

Percentage 
loss / gain 
(%) 

Silver birch (Betula pendula) 28 5 - 81
Beech (Fagus sylvatica) 14 3 - 79
Alder (Alnus glutinosa) 14 5 - 64
Oak (Quercus robur) 14 5 - 64
Poplar (Populus sp.) 14 5 - 64
Wild cherry (Prunus avium) 14 5 - 63
Scots pine (Pinus sylvestris) 50 50 0
Sycamore (Acer pseudoplatanus) 50 50 0
Ash (Fraxinus excelsior) 39 50 + 22
Land area within vegetative framework that is considered suitable for each species
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The current version of the program contains 9 tree species currently found in Runcorn. This table illustrates the results for all 9 species. The end column shows that there are some significant losses with the exception of three species sycamore, Scots pine and ash. 



Impacts
•Alder (Alnus glutinosa), Oak (Quercus robur), Poplar (Populus sp.),

Wild  cherry (Prunus avium), Silver birch (Betula pendula) and Beech 

(Fagus sylvatica) make up 40% of the tree cover  in the framework

Species Insects Lichens

Oak (Quercus robur) 284 324

Silver birch (Betula pendula) 229 126

Alder (Alnus glutinosa) 90 105

Beech (Fagus sylvatica) 64 206

Ash (Fraxinus excelsior) 41 255

Sycamore (Acer pseudoplatanus) 15 183

Southwood (1961) and Rose and harding (1978)
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So what impact are the changes going to have? Well changes in the tree community composition could affect other wildlife, species should as oak and silver birches which are expected to should a decline in Runcorn have a high number of associated insect and lichen species. Species such as Ash and Sycamore which are likely to increase in Runcorn have a much lower number of associated insect species. This could impact bird populations too. Also with a decline in health a percentage of the tree network may lose some of its aesthetic value and it’s potential to carry out other services such air filtration and water regulation. 



Conclusion

• Only a small number of trees present in Runcorn 
possess traits to cope with all climatic 
circumstances

• 40% of the tree cover in Runcorn’s vegetation 
framework is going to suffer with projected climate 
change according to ESC

• Runcorn's tree network is likely to lose the 
ecosystem services is currently provides
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Conclusion
Only a small number of trees present in Runcorn possess traits to cope with all climatic circumstances
40% of the tree cover in Runcorn’s vegetation framework is going to suffer with projected climate change according to ESC
Runcorn's tree network is likely to lose the ecosystem services is currently provides




• Analysis of management practices

• Measurement of ecosystem services

• Future management strategies for this 
landscaping to circa 2060

Future Work
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My work will go on to look at this in more detail, to examine the affects humans have on urban planting, to measure current ecosystem services attributed to Runcorn’s green infrastructure and to design and evaluate future scenarios, that demonstrates possible changes to urban planting and the associated changes to their ecosystem services.
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