Supplementary Information S2

Table S2. Justifications used to support the necessary conditions identified in Table 2 of the main manuscript.

Necessary Conditions

Benefits to Achieve and Drawbacks to Avoid
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Reduce exposure to air pollutants (NO,, O;, PM)

Reduce psychological stress
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Create desirable environments for recreation
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Necessary Conditions

Benefits to Achieve and Drawbacks to Avoid

Consistent water supply for healthy growth!
Tree's access to light maintained
Low stress from soil pollution
Low stress from air pollution
Ront orawth nat ainhetantiallv imneded
A tree is still present
Tree is large or mature
Peonle are nresent nearbv
Tree is visually accessible to public
Tree is maintained for amenity?
Large-scale tree-cover across urban area
Tree is maintained for wildlife?
Surrounding area built to high densitv
Tree is physically accessible to public
Tree not in a street canyon with busy road
Tree does not overhang road or pavement
High canopy*

Tree blocks solar access to building
No artificial lighting
Tree is part of a denselv-vegetated barrier’
No persistent noise
Tree is connected to a broader tree network
Species is native
Snecies is low VOC emitter
Lateral root spread not excessive

Tree is growing in a pervious surface

Species is evergreen
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KEY: V = Condition is typically necessary for delivering intended benefit; ? = Condition may be necessary in some contexts; ! = Potential conflict between condition and a particular benefit; Notes: ' May be some
limited water stress in hot periods; 2 Tree pruned, leaf litter removed, pests controlled; 3 Dead wood retained, complimentary habitats protected; * Does not impede ground-level visibility; ° Defined here as an
optically opaque barrier; ¢ Key drawbacks to avoid; Justification: * Good tree health is not necessarily a requirement for ecological benefits, as dead wood can provide a variety of valuable habitats. [1,2]; * Human
disturbance may be significant for some species [3-5]; ¢ High levels of management can limit feeding opportunities for wildlife. e.g., Heavy pruning, pesticide use, removal of dead wood [2]; ¢ Presence of some bat
and bird species is negatively correlated with surrounding built density e.g., [6]; ¢ Tree species that have been present the longest in Britain tend to have high insect species richness [7]. Non-natives support few
insect species; | A vegetated area beneath the tree increases habitats for invertebrates; ¢ Shading of built and paved surfaces is important as they re-radiate solar radiation effectively. Avoiding planting in street
canyons eliminates many shading opportunities; " Only necessary when year-round cooling is required, rather than summer cooling alone; | Windbreak effect greatest in low-density suburban-type areas. Trees are

unlikely to provide significant windbreak in high-density areas; ¥ High canopies may only provide a limited barrier effect; ™ Blocking solar access will act to cool the building. Often trees are only used to block



northerly winds which avoids this conflict [8]; " Pruning reduces canopy density, which would be expected to increase noise transmission; ° Soft ground surfaces have been shown to account for a significant portion
of the sound attenuation by vegetation [9];? Evergreen species will be effective all year-round [10]; ¢ Pruning removes biomass, returning CO, to the atmosphere via decomposition or combustion. Maintenance
can also have high carbon costs [11]; * Large-scale planting is required for a significant amount of CO, sequestration to occur and for broad savings to be accrued through summertime shade and wintertime
insulation [11,12]; * Large trees will intercept substantially more rainfall and transpire more, thus being more effective [13]; ' In-leaf trees are more effective due to interception of rainfall — consider seasonality of
peak rainfall events; * Air temperature reductions likely to be of most value during high temperature episodes when water supply is most likely to be limited;  Water limitations will not affect particulate deposition
but will reduce stomatal uptake of NO, and Os. Thus effectiveness may be reduced under warm anticyclonic conditions which often exhibit low rainfall and high pollution episodes, or when supplementary watering
ceases; * Generally large-scale planting is necessary, but trees in street canyons may be an exception [14]; ¥ Trees in street canyons may increase exposure to pollutants through reducing ventilation, when emissions
are high enough to overwhelm the pollutant capture effect of the tree [14]. The level of emissions varies according to situation (ibid.). These impacts can be reduced via high levels of pruning [15]; * Mature trees
highly valued [16,17], but that does not mean immature trees will not provide any benefit; * Good visibility increases feelings of safety (Kuo et al., 1998; Kuo and Sullivan, 2001) — an important aspect of reducing
psychological stress; *® Leaf, branch and fruit detritus may impede movement and reduce positive feelings about trees and the local area; * Roads and paved areas outside buildings are precisely the areas where
trees may have to be placed to break up a dense city-scape; * Owning property in a neighbourhood with trees may be desirable, due to the benefits enjoyed by residents, customers or staff. However, such trees may
not be welcomed by all [18]. Public access to these trees may cause problems for local property owners in relation to increased social use of the space and risk of litigation [19]; * Tall trees may generate conflict
with CCTV security cameras [20];  Reductions in visibility are popularly associated with an increased risk of crime, although research doesn't always support this [21,22]; 8 Re-development and increased use of
an area would likely be associated with high noise levels; " Root systems provide support to soil structure [23], although some stabilising function may still be preserved after the tree has died [24]; ¥ Public access,
made more desirable by trees, might damage surface vegetation and encourage erosion of embankment; ** Sufficient water supply may prevent large root expansion in search for water and may reduce the risk of
shrink-swell damage to buildings and other structures for clay-based soils. See www.bgs.ac.uk/products/geosure/shrink_swell.html; ™ The chances of root expansion may be higher for a healthy tree; ™ Drought
may trigger early leaf and fruit fall as well as death of branches; ® Tree litter over a vegetated surface is less likely to be a slip hazard for pedestrians. For litter falling on paved surfaces maintenance requirements

are higher.
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