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Provisioning Cultural
Ff)od; . Recreational values;
Fibre and timber; Cultural heritage;
Energy; Aesthesis values;
Pedagogical values;
Eco-tourism;
Eco-therapy

Regulating
Shade; Supporting
Temp modification; Habitat provision;
Wind regulation; Pollination;
Carbon storage; Nutrient cycling;
Carbon sequestration; Photosynthesis;
Air pollution removal; Urba‘n trees Oxygen synthesis;

Flood mitigation Biomass production

and
ecosystem services




Frinciple j P
Fromote health and
vitality in existing

tree stock

» Established trees are critical for the delivery of ecosystem services



Frinciple 2:
Make Provision

For ]arge trees

* Intentionally design space for large, long-lived trees in the urban realm



] ree Size Matters
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Tree health, vitality and size



{:‘ Forest Research

Ecosystem services delivery by small
and medium stature urban trees

Research Report

Tiviclencc ~ Car}oon storage and carbon scquestration
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Estimated delivery of carbon storage (top row) and carbon sequestration (bottom
row) for a subset of (a, b) small and (c, d) medium stature species. All trees are
modelled based on the southwest England climate.



]iviclencc — Run off and air Po”ution remova
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Estimated delivery of (a, b) avoided run-off and (c, d) air pollution removal for a
subset of (a, c) small and (b, d) medium stature species. All trees are modelled
based on the southwest England climate.
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I” vidence for largc—: trees
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(a) Carbon storage and (b) gross carbon sequestration of individual trees, modelled
for southwest England.
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service Prioritics

 Different trees have different qualities, decide on your priorities.



T rees for coo]ing

« Crown density (Leaf Area Index)
* Crown size
* Transpiration rate

Image © Roland Ennos, used with kind permission.



Large differences in Plant

Area |ndex across species
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Plant and Wood Area Index of Solitary Trees
for Urban Contexts in Nordic Cities

By Johanna Deak Sjoman, Andrew Hirons, Nina Bassuk, and Henrik Sjoman
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Overview Articles

Tree Transpiration and Urban )
Temperatures: Current Ca NnoO P 9 {:O I CO O l in g
Understanding, Implications, and

Future Research Directions

JOY B. WINBOURNE, TAYLOR §. JONES, SARAH M. GARVEY, JAMIE L. HARRISON, LIANG WANG, DAN LI,
PAMELA H. TEMPLER, AND L. R. HUTYRA
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Surface temperature ('C)
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Land cover class

[] Open land

[ Street trees

I Lealy residential

B Parks

I water %

The relationships between land cover classes (a) and land surface temperature (b). In panel (c)
the relationship between land surface temperature and total canopy cover is shown for the
Menotomy Rocks Park in Arlington, Massachusetts

0

BioScience, Volume 70, Issue 7, July 2020, Pages 576—588, https://doi.org/10.1093/biosci/biaa055
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The content of this slide may be subject to copyright: please see the slide notes for details. @ UNIVERSITY PRESS
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Fig. 2 Cooling provided by trees*

~ Trees absorb solar
radiation and store
less heat than darker
artificial surfaces

Evapotranspiration
turns heat energy ;
into water providing 4
cooling :

Canopies shade
people, buildings
and transport
routes

1 AR

*Trees have sufficient water




Flooci Mitigation

* Large, healthy trees with dense crowns and
highly textured surfaces (leaves and bark)
intercept and store water most effectively

* Leaf phenology (Evergreen vs. Deciduous)

* Tree pits, even for small trees, can
considerably increase infiltration into soils
by reducing surface run-off

* Rooting depth and morphology will also
modify soil infiltration

Image © Hillier Trees, used with kind permission.




First
Stepsin
Urban Air
Quality

For Built Environment
Practitioners

Rough surface of

Poor air quality In
street canyons with
Tess dispersion

Trees ADesian UNIVERSITYOF FOI B e
Action Group B | BIFOR Ervorme s | N

Alir qualitg regulation

* Tree size

* Leaf surface morphology
(roughness and hairiness)

* Ventilation and turbulence
* Behavioural change

Fig.1 Urban form and surface roughness

Buildings and Gl of different height create
a rough surface and more mixing of air

Street canyons of similar sized buildings
with less roughness and less surface mixing
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Fig.2 The tree canopy and street-level air

Pollution source outside tree canopy:
a dense tree canopy protects street-level
air from more polluted air aloft

—
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Pollution source inside tree canopy:
a dense tree canopy risks trapping more
polluted air at street level
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Biodiversitg and [Jabitat

* Native usually best for biodiversity
However...

* Some non-invasive, non-native
species have real value as they flower
at different times and offer viable
habitat

« Coming soon... (we hope)
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Frinciple 4
Minimise disservices

» Use species selection to reduce allergenicity, residual risks and
other disservices.



Frinciple 5
Se]ect trees to
thrive, notjust survive

 Evidence based tree selection
* Select trees with foresight, not hindsight



p

rmaple 6:
jivcrsncg strateg:ca”y

« Taxonomic diversity (within abiotic and biotic constraints)
* Functional diversity



Frincip e 7: \
Active y manage risks e

Climate risks
Biosecurity risks
Planning and policy risks



Frinciplc 8:
Foster tree supplg
chains

* Protect and collaborate with tree nurseries
 Plant quality, species choices and biosecurity rely on good nurseries



PriﬂCiPlC 9:
T ocus on cquaty OF
greenspace

PFOVISIOF!

* Ensure that all sectors of society have access to trees and greenspace
* 3-30-300 Policy
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The tree canopy decreases and temperatures rise as you drive south. _ : .

BEATING THE HEAT
A



%-3%0-300 Rule

*3 trees from their home;

*30% tree canopy cover in each
neighbourhood;

*300 metres should be the maximum
7 distance to the nearest high-quality public
;j:iM:LmEiIn.r o e 0500 e TS renitent gre en Space




Erinci]:)]e i O:
Focus on
establishment) not

Pla ntiﬂg

»  Policies that focus on number of trees planted or area of trees planted often have high failure
rates. Focus on tree establishment!

*  Employ specialists in young trees to help support establishment



Ecosystem
Constraintsj g Servical Aesthetics

Tree
Selection

Nursery

I Practice

Tree

Fundamentals Specification
of Tree Plant .

f Establishment Quality
‘ - : Tree

Specification Handling

Biosecurity

Poricultural
Practice
Planti R; t o r
I B ciice Manag:ment . Manar;:mnent Protection

Hirons and Sjoman (2018)



