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Abstract

This thesis considers the ways in which residents interact with street trees being
placed within the context that street trees form the most significant ‘everyday
natural street features’ in local urban landscapes. Three specific facets are
explored to identify the nature and importance of the ‘street tree/resident
relationships’ namely; the relationship a resident may have when regarding the
overall street scene; the relationship a resident may have when in their house or
carrying out house related activities; the relationship a resident may have with
street trees in a visual simulation situation. Accordingly, research describes the
different spheres of contact between residents and street trees ranging from a
more general interaction with them throughout the neighbourhood to the free
closest to the home. The methodology was developed in the context of the lack
of any clear theory about residents’ perceptions of street trees, especially in a UK
situation. In particular, it acknowledges the need to combine quantitative and
qualitative techniques, to ensure that areas lacking knowledge are addresseq,
while allowing for a deeper understanding of residents’ perceptions. Appropriate
methodologies are critically assessed through initial trials of householder
questionnaire surveys and visual simulation techniques in order to ascertain
whether methods utilised elsewhere, particularly the USA, are appropriate in the
UK including a critique of other visual simulation methods to introduce robust
visual simulation survey techniques. These exploited digital photography to
develop realistic images, to apply tree scenarios to real street backgrounds and
to control variables. Residents in a carefully selected case study area were
subsequently engaged in a householder postal questionnaire, face-to-face
interviews and a visual simulation survey with each approach intended to meet
specific needs of the research. Using these approaches the study integrated
findings to gain an in-depth understanding of residents’ perceptions. Findings
reveal; that a complex, generally positive, relationship exists between urban
residents, the road in which they live and the street trees growing within it; that
residents express strong opinions about street trees demonstrating a relationship
that is both complex and profound; such describes how street lrees are
considered as significant territorial symbols of residents’ home life offering a wide
ranging list of benefits meeting their spiritual, aesthetic and practical needs. In
the context of current UK arboricultural practice the findings are revelatory for the
arboricultural mindset which, in the UK, has tended to focus on the
environmental, biological, legal and maintenance issues of street trees rather
than the needs of the people who live alongside them. It is anticipated that
findings will help to better equip urban tree managers and allied professionals to
establish policies that are mutually beneficial for trees and citizens; raise
awareness of potential conflicts; and contribute towards clear strategic direction
for street tree planting and maintenance.
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Introduction

Current arboricultural practice in the UK concentrates on trees rather than the
people who live alongside them. Research sets out to challenge this position by
considering residents’ interactions with street trees, which are significant natural
features in urban landscapes, in and around people’s homes. Three specific

relationships have been identified for exploration namely:

* The relationship a resident may have when regarding the overall street
scene.

* The relationship a resident may have when in their house or carrying out
house related activities.

* The relationship a resident may have with street trees in a visual simulation

situation.

Such relationships describe different spheres of contact between residents and
street trees ranging from a more general interaction with them throughout the
neighbourhood to the tree closest to the home. Integrating findings from these two
relationships with the results from a visual simulation survey will enable the
opportunity to gain an in-depth understanding of residents’ perceptions.

Such relationships are considered to be components of residents’ complex
interaction with street trees, heavily influenced by the proximity of individuals to
street trees at any particular time. In this evaluation consideration will also be given
to how much the physical size of street trees and their spatial relationship with
houses contributes to individual's perceptions in each of these relationships.

A significant issue affecting this area of research is the paucity of knowledge about
UK residents’ attitudes to street trees despite the fact that street tree management is

a significant area of work for urban tree managers due to the complex issues
associated with their care. Considerable efforts are required to grow trees in the

biologically hostile street environment; ongoing maintenance is difficult and costly
due to the proximity of the highway and nearby properties; and communities appear
to hold strong opinions about street trees.



Effective street tree management therefore requires an approach that successfully
addresses all these distinct issues yet UK arborists have tended to focus only on
two factors namely biological and maintenance matters. Such has been the focus of
the arboricultural industry on these areas that until research related to this thesis
was published (Flannigan, 2005) there have been no UK based papers describing

residents’ perceptions of living alongside street trees.

It is proposed that understanding residents’ relationships with street trees will better
equip urban tree managers to establish policies that are mutually beneficial for trees
and citizens; raise awareness of potential conflicts; and contribute towards clear
strategic direction for street tree planting and maintenance. Such outcomes are
rising in importance as it becomes recognised that street trees will have a positive
role helping residents adapt to climate change and that further tree planting in urban

areas, close to people’s homes, is inevitable (Gill et al, 2007).

Lack of knowledge is not the only significant problem facing UK researchers in this
field and research will also address other issues that limit current understanding of

residents’ perceptions of street trees.

Although there has been research elsewhere (e.g. Sommer et al, 1989) it has
tended to be quantitative in nature contributing to an ongoing lack of understanding
of deeper values held by residents. Research will address this by adopting
qualitative methods such as open-ended questions in the householder survey
directly linked to face-to-face interviews to gain more in-depth understanding of
residents’ perceptions.

Thus the lack of any clear theory about residents’ perceptions of street trees,
combined with a lack of UK knowledge, determines that the methodology describes

an approach combining quantitative and qualitative techniques. The former ensured
that areas lacking knowledge were addressed whilst the latter allowed for a deeper

understanding of residents’ perceptions.



Research aims were therefore to:

=  Further knowledge regarding the factors that affect residents’ perceptions of
street trees.

» Consider the positive and negative relationships that exist between residents
and trees in the context of the street and the nature of the value system
underpinning these relationships.

» Review and utilise a range of current approaches used to determine
residents' values and perceptions of street trees in relation to specific case
studies of street tree populations and local street communities.

» Evaluate the impact of tree size and proximity on residents’ perceptions of

nearby street trees.

Whilst researchers have identified how effective information can only be obtained
from residents using a range of techniques (such as householder surveys; visual
simulation surveys and interviews) such methods have yet to be adequately
integrated. Thus, conclusions have subsequently been linked between separate
studies suggesting that residents’ relationships with street trees are broadly
consistent irrespective of the residents’ relationship with street trees or the method
of enquiry. Such assumptions are addressed in this thesis by using a case study
approach ensuring the same residents responded to each of the three different

survey methods.

A particular feature of this type of research is that it has to be carried out in the field
because it is addressing residents’ actual relationships with street trees and this
cannot be adequately replicated elsewhere. Research therefore focussed on a case
study area and adjusted, insofar as was practicable, the variable ‘tree size'. The
selected neighbourhood therefore contained four streets each of which were
dominated by trees of a particular size class, based on mean height. A full inventory
of the street tree population was also made allowing residents’ responses in each of
the surveys to be cross-referenced with the physical and spatial qualities of their

local street trees.



Whilst the tree size variable was the key feature in selecting the streets for the case
study it was necessary to limit other variables as much as possible. Hence, the case
study area covered a small area of four streets so that demographic factors were

relatively consistent as were the spatial features of the street layout and the style of

housing.

Research in the case study area was developed following separate trials of
householder questionnaire surveys (Flannigan, 2005) and visual simulation surveys.
Such pilot studies were required in order to check whether methods utilised
elsewhere (e.g. Sommer et al, 1989) were appropriate in the UK; and to introduce
more robust visual simulation survey techniques by exploiting digital photography to
minimise variability in the images. Images for the visual simulation survey used the
case study streets as background scenes and by using digitally enhanced images it

was possible to only vary tree shape and size.

Residents were engaged in a householder postal questionnaire, face-to-face
interviews and a visual simulation survey with each approach intended to meet
specific needs of the research. The householder survey was designed to increase
knowledge about UK residents’ perceptions of street tree attributes but also included
open ended sections to understand more in-depth feelings towards street trees.
Semi-structured interviews were subsequently carried out to enable more detailed
understanding of the depth of residents’ perceptions and finally interviewees
completed a visual simulation survey to enable their visual responses to be cross-
referenced with their verbal opinions of actual trees.

Thus the thesis has been organised to address the key points. The arboricultural
literature was reviewed to understand residents’ attitudes to street trees and the
influence of tree size. Special consideration is given to the lack of UK knowledge
and the preponderance of USA based studies and the implications of this to the
research. Further review of the methodologies used and recognition of their
limitations is also carried out. Street trees are also considered as part of the wider
urban forest and considered as features of ‘urban nature’ and the influence of these

factors on perceptions is also addressed. Visual simulations are a key part of this



thesis and a full review of the arboricultural research around survey techniques,

scene presentation and limitations is carried out.

The methodology describes how two pilot studies were implemented. The first was
to develop a survey method to increase knowledge about UK residents’ attitudes to
street trees and to place this in context with the international literature. Secondly,
visual simulation methods were developed that took advantage of digital imaging
techniques to maintain control over the variables. Images were shown separately to
residents to enable them to choose their street trees and to professionals to gain

iInsights about image presentation.

Studies have indicated that a variety of approaches using householder surveys,
interviews and visual simulations enable the most effective collection of data. Thus
qualitative methods were integrated into the investigation to sit alongside the
householder survey developed from the pilot studies to enable a deeper
understanding of residents’ perceptions. These included open ended questions in
the householder survey and a semi-structured interview with residents in the case
study area. Interviewees also undertook a visual simulation survey developed from

the pilot studies.

Analysis of the resuilts from these three surveys follows. It looks in detail at the three
relationships separately considering how residents perceive streets in their
neighbourhood and individual trees closest to their home. Analysis of the visual
simulation survey follows. Finally four vignettes representing interviewees living in
close proximity to each other from each of the streets are presented which integrate
all surveys and present an in-depth review of key issues for these individuals. All
analysis considers the spatial context of the street trees and residents’ proximity {o

them.

By integrating the methodologies, within an area of known tree population, research
seeks to increase knowledge of UK residents’ relationships with street trees.
Furthermore, research addresses wider methodological issues by developing an
approach that integrates the key techniques with known street tree populations to
achieve an in-depth understanding of residents’ perceptions of street trees.



Literature Review
Introduction

Street trees are significant natural features in some urban landscapes but it is only
relatively recently that researchers have sought to investigate people's relationship
with them; where the focus has been on isolating factors that influence perception

including species characteristics, tree size and tree proximity.

Relationships between people and street trees have been investigated in various
places including retail centres, suburban streets, industrial estates and transport
links and several methods have been used including visual simulation surveys,
householder questionnaires and interviews, expert opinion and physical inspections

of growing trees.

The very existence of street trees, combined with ongoing, costly maintenance
provides strong evidence that such trees have value; which is a message generally
endorsed by participants in the results of the research outlined above.

However, most of the literature originates from North America and evaluating its
relevance to the UK is problematic because researchers have tended to agree that
their conclusions should not be inferred elsewhere due to likely differences between

populations in climate, geography and culture.

Associated with this are two other significant factors that limit deeper understanding
of the relationship between residents and street trees and this relates to the way in
which the various methodologies have not been integrated alongside a focus

towards quantitative techniques.

These issues are explored in more depth below.



Values and attitudes

Most research in this field has sought to understand attitudes to street trees (e.g.

Sommer et al, 1990; Schroeder & Ruffolo, 1996; Heimlich, 2008) rather than more
deeply held values. In contrast an understanding of the issue of human values has
been actively sought for woodlands and forests where opinions have been largely
positive and deeply held (O'Brien, 2003; McDonough, 2003; Vining & Tyler, 1999).

Policy makers in forestry have accorded importance to understanding values
because there has been a strong desire to ensure that local and national
government policies reflect citizens' concerns and that the public is fully engaged in
decision making (Dwyer et al, 1991; O'Brien, 2003; Wolf, 2004).

Whilst ‘attitudes’ relates to learned tendencies for reacting favourably or
unfavourably to a situation (Bright et al, 2003) values are a much more complex

concept as O'Brien (2003) has described,

“Values are an enduring concept of worth; they are formed out of a social process of
dialogue and debate and influenced by the social, cultural, historical and
geographical relationships between society and the individual. They are constructed
between individuals and institutions and are informed by ethical and moral
judgements and by creating priorities in ideas and belief systems.”

Dwyer et al (1991) described how values held about trees cannot be,

"...conveyed by a high correlation between ‘tree size’ and ‘preference”

Values are therefore complex but there is little understanding of them in relation to

people’s perceptions of street trees. One cause of this has been proposed by
McLean et al (2007) who have criticised how the emphasis on quantitative research
has meant that there is currently little in-depth understanding of residents’
perceptions of street trees.



The street context

Whilst research concentrates on residents’ perceptions of street trees it is necessary
to consider the role of the street in the way that residents perceive their overall

external environment.

Appleyard & Lintell (1982) have described how more trafficked streets are less
attractive to residents because of factors such as noise and reductions in social
interaction. Residents in lighter used streets were much more likely to use the street
for activities including children’s play and socialisation and were subsequently much
more aware of the street environment than residents in busier roads. This
component of street life has not been taken into account in the street tree research
iterature where it is possible that residents in busier streets will have different

opinions of street trees than those in quieter locations because of their setting.

Arboriculturists tend to focus on tree attributes when evaluating their place in the
highway (e.g. Helliwell, 2004) but a wider understanding of the position of street
trees within residents’ sense of place and their experiences of that place would be
beneficial for communities. Thwaites & Simkins (2007) have described how the
experiential landscape, “a holistic relationship of outdoor open space and a range of
human experience”, can help understanding of the ways in which people relate to
their surroundings and such a method appears to offer opportunity for increasing
knowledge about street tree perceptions. For example, this approach could provide
an insight into perceptions of street trees as people move away from one ‘centre’,
such as their home, to another at their place of work. Wider collaboration with other
disciplines, not least landscape architecture, would enable a more complete

understanding of the role of street trees in residential streets.

Eimendorf (2008) further describes how,

‘Community is just not a place; it is a place-oriented process. In this process, the
physical characteristics and qualities of place, or environment, are recognised as
playing important roles in the health, interaction and capacity of community.”



People’s perceptions of their streets is an area of complexity and the role that street
trees play in that is little understood; although it appears that residents in roads with
a stronger sense of community are more likely to value the benefits of street trees
than residents in less sociable areas. The role of street trees within this complex
area needs further exploration and is a topic where future research appears to be
critical to move the debate on from a tree-centric approach (e.g. Sommer et al,
1990) that currently dominates thinking (MclLean et al, 2007) to one that focuses on

people.

What is a street tree?

When reviewing the literature about street trees it is important to be mindful that
although the street tree is distinctive in its own right it is also considered as a
component of seemingly interchangeable descriptions such as the ‘urban forest’ and
‘urban nature’. It is therefore important when reviewing the street tree literature to
decide whether the issues under analysis actually relates to street trees or are more
relevant to different types of landscapes described as the ‘natural environment’ (see
page 11 below).

The ‘urban forest’ is an important concept in urban tree care management although

there are differences in meaning within the literature.

In the USA, for example, which has led research into urban trees and therefore
makes up the majority of the literature review in this study, urban forestry is the
standard definition of all trees in urban areas (Nowak & Dwyer, 2007).

It is not so clear cut in the UK, although Hibberd’'s (1989) Forestry Commission
funded work concurs with the USA definition when he states that the urban forest,

“... embraces trees grown in and close to urban areas for their value in the
landscape, for recreation, and including trees in streets, avenues, urban parks ... as
well as those in urban woodlands and gardens.”



Conversely, Bradshaw et al (1995) propose that there is a clear difference between

trees grown for amenity purposes, such as those in streets, gardens or parks and

those in the urban forest.

"Recently some people have taken urban forestry to cover all trees grown in, and
close to, urban areas... It is perhaps most sensible then to think that what can be

called an urban forest should have a minimum size of 0.5 acre.”

Such a definition reflected Konijnendijk's (1997) early European perspective,

“The focus of European urban forestry is more on forests than on urban green
space af large.”

although street and park trees are now commonly considered to be part of the urban
forest (Konijnendijk et al, 2005).

It is therefore important to recognise the various terms within the literature when

addressing street tree research.

Notwithstanding these anomalies, the literature is consistent about identifying the
specific place occupied by street trees within the landscape. Miller (1988) describes

street trees as those,

“...planted in the public right of way."

Both Koller & Dirr (1979) and Hodge (1989) describe in more detail the range of
street tree locations including grass verges between the path and the road; in the
pavement at either its front or back edge; in median strips between traffic lanes; and

sometimes between the path and neighbouring private property.

Whilst the literature has a strong focus on street trees in residential areas (e.qg.
Sommer et al, 1989, Schroeder & Ruffolo, 1996), particularly residents’ responses
to such trees, there have also been limited investigations of attitudes in other urban

neighbourhoods.
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Poracsky & Scott (1999) analysed street tree populations and species diversity in
industrial areas although they did not address how workers responded to these
trees. Wolf (2005) investigated the effects of street trees in retail areas finding that
well landscaped streets improved the shopper’s experience thereby benefiting the
retail outlets; whilst Ellis et a/ (2006) found that tree and shrub cover moderated and
mediated the negative effects of retail on neighbourhood satisfaction in nearby

residential streets.

Street trees as part of the ‘natural environment’

Researchers have linked studies relating people’s perceptions of the natural
environment and landscape to street trees and this is explored in more depth below.

Street trees are described as a key component of the plants that band together in
urbanised settings to form what researchers have variously called the ‘natural
environment’ (Kaplan et al, 1998), ‘urban nature’ (Kaplan, 1983), ‘civic nature’ (Wolf,
2005), ‘urban greening’ (Westphal, 1999) and the ‘urban forest’ (Hibberd, 1989;
Dwyer et al, 1991). These terms all appear to have the following in common,

“The settings ... are not the wild and awesome, distant and dramatic, lush and
splendid. Rather, the emphasis is on the everyday, often unspectacular, natural
environment that is, or ideally would be, nearby. That includes parks and open
spaces, street trees, vacant lots, and backyard gardens, as well as fields and
forests.” (Kaplan et al, 1998)

Perceptions of street trees have become associated with the values and attitudes
associated with experiences of the natural environment (Kaplan, 1983). It is not
uncommon, for example, for researchers to assign benefits to street trees that have
only be explained for wilderness experiences (e.g. Hitchmough & Bonugli, 1997;
Zhang et al, 2007) or to promote urban trees based on such findings (e.g. National
Urban Forestry Unit, 2005).

Translating residents’ responses to street trees from research about the natural
environment and wider landscape appears to be a significant step. However, Kaplan
& Kaplan (1989) have described how people's relationship with their environment is
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interactive and that perception is determined by a range of personal and
environmental factors described by the concept of ‘compatibility’,

‘Compatibility is established by an environment that is conducive to meeting your
personal goals; that is, in a compatible environment, what you want to do and are
inclined to attempt are needed and feasible”.

It is therefore reasonable to accept that people balance, consciously and sub-
consciously, aspects of their urban life, including the effects of living near street
trees, when creating or seeking a ‘compatible’ environment to set up home as

similarly as they would if considering a rural or wilderness landscape.

Evidence describes how residents are affected both physically and psychologically
by street trees around their home and regularly mention how street trees provide a
link to ‘nature’ and ‘wildlife’ (Schroeder & Ruffolo, 1996). These factors combined
suggest that such a link between landscape perception models (e.g. Kaplan &
Kaplan, 1989) and urban street trees is reasonable particularly due to the
importance of ‘compatibility’ as part of residents’ perceptive reasoning.

L.andscape perception models that seem to relate most to street trees are those
associated with the ‘subjective’ approach which is derived from people’s interaction
with the landscape compared to the ‘objective’ approach which describes how the
landscape is viewed in terms of objective and observable means (Lothian, 1999).

The ‘subjective approach’ identifies how the individual constructs their own
perception of the landscape based on their experiences and emotions (e.g. Kaplan
& Kaplan, 1989) and the evidence supports an interactive relationship between
residents and neighbourhood street trees. It is not so clear cut in their interactions
with street trees in visual simulation surveys (e.g. Kalmbach & Kielbaso, 1979)
where a lack of control over the variables (Schroeder & Ruffolo, 1996) or lack of
realism (Sheets & Manzer, 1991) hinder objectivity. Further research is needed in
this field to evaluate these theories against the street tree/resident relationship.

Thus, the field of research that appears to have most relevance to this thesis is
dominated by environmental psychologists (e.g. Kaplan & Kaplan, 1989) and
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evolutionists (Heerwagen & Orians, 1993) who describe responses to the landscape

In terms of people’s preferences, itself founded on experience and needs.

Darwin (1958) initially proposed ‘habitat theory’, which is the ability of a place or
object to satisfy the biological needs of human beings. Although this theory has not
been directly applied to residents’ relationships with street trees it supports the
evidence that the physical and sensory issues faced by people living near trees are
important. In other words, do street trees suit a positive home life? Are they a

compatible feature of the residential landscape?

Support for this position is found with Gibson (1979) who introduced the concept of
‘affordance’ which he defined as,

‘The affordances of the environment are what it offers for the animal or human being
and what it provides or drives towards good or ill’

Gibson further described that objects have instantly recognisable features, being
perceived in terms of what they offer the person, rather than their feature or qualities
and are therefore relative to the individual. Interactions with the object are therefore
dependent on their capabilities. For instance, a low branch one metre above the
ground does not afford the act of climbing if the person is a crawling infant but would

for an able adult.

According to Gibson, the three relationships investigated in this research would
each offer a potentially vast number of possibilities because each individual will
have slightly different expectations dependent on their needs and their vantage
point. Thus, the existence of an affordance requires harmony between the individual
and the environment but the factors that cause accord are wide ranging and diverse.

As Gibson (1979) describes,

“The meaning or value of a thing consists of what it affords ...What a thing affords a
particular observer (or species of observer) points to the organism, the subject. The
shape and size and composition and rigidity of a thing, however, point to its physical
existence, the object. But these determine what it affords the observer. The
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affordance points both ways. What a thing is and what it means are not separate,
the former being physical and the latter mental as we are accustomed to believe.”

Gibson's theory appears to have some resonance with people's perceptions of
street trees which can be important in meeting people’s needs of urban living
although more research is necessary to support this suggestion.

Appleton’s (1975) prospect-refuge theory is based on habitat theory, stating that the
ability to see (prospect) but not be seen (refuge) is basic to many biological needs.
According to Appleton, the ability to see without being seen increases perceived
safety which in turn increases the appeal of an area which manifests itself as

aesthetic pleasure experienced in the environment.

There appears to be no studies directly related to this theory in the street tree
literature but further work could examine more deeply the possibility that residents’
perceptions of street trees include balancing the amount of privacy (refuge) they
receive against the degree to which their outward view (prospect) is obscured.

Heerwagen & Orians (1993) and Balling & Falk (1992) have proposed that the
habitat and savannah theories explain support for trees which are considered to
meet the basic human need for shelter,

“...humans evaluate environments, not necessarily consciously, in terms of the
opportunities they provide for pursuing activities that contribute positively to survival
and reproductive success.” (Heerwagen & Orians, 1993).

There is thus a strong implication that humans perceive their environment in
functional terms and this has significance when looking to understand residents’
perceptions of street trees (Gibson, 1979; Kaplan & Kaplan, 1989; Appleton, 1975;
Heerwagen & Orians, 1993; Balling & Falk, 1992). Lynch (1960) offers an urban
approach classifying trees as ‘landmarks’ although such a passive term now seems
inadequate to describe residents’ relationships with nearby street trees; although it
Is probable that they might relate to that concept when away from their home,
seeking direction. There appears to be no research to consider Lynch’s work in
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relation to residents’ perceptions of neighbourhood street trees to evaluate whether
the physical and sensory attributes of trees complement this type of categorisation.

Further evidence to support this theory has been revealed in experiments testing
preferred tree shape. A suite of experiments (Heerwagen & Orians, 1993; Orians &
Heerwagen, 1992; Orians, 1986) found that preference for tree shape reflected
those found in productive savannah habitats i.e. acacia like in appearance being
more broad than tall, having canopies more wide than deep, possessing small
compound leaves and have trunks that are short relative to tree height.

It is not known whether these seemingly instinctive preferences are overridden by
the practical issues of urban living. Balling & Falk (1982) suggest that this may be
true postulating a developmental pattern of perception, with innately programmed
responses that are later modified by experience in particular settings. Further

research would be useful in a street setting to test this theory.

The argument has therefore developed that responses to trees are a remnant of
human's evolutionary past showing a predisposition for positive responses to
specific landscapes and vegetation because they contributed to the survival

chances of early humans.

Supporting this position are Sommer & Summit (1995, 1996), Summit & Sommer
(1999), and Sommer (1997) who found similar preferences across diverse
international college communities (Australia, Brazil, Canada, Israel, Japan, and the
United States) for tree shapes resembling those on the African savannah. They also
found that participants strongly favoured tree shapes that resembled trees common
to their experience of their setting. For example, Australian students favoured trees

that resembled eucalyptus species.

Further support for these theories has been provided by Lohr & Pearson-Mims
(2006) who documented that people exhibit emotional responses when looking at
scenes containing trees and the scenes with the spreading tree were the most
preferred.
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Orians & Heerwagen (1992) suggested that the condition of the vegetation in an
area could signal an area’s long-term survival potential and subsequently Kaufman
& Lohr (2004) developed a survey using preference ratings to examine responses to
a range of hues and intensities to investigate whether tree canopy colour influenced
emotions. They found through measuring subjects’ physiological responses that all
tree colours were calming, but the green that would most closely approximate a
healthy tree was most calming concluding that the ‘right’ green colour, which is
associated with healthy plants with good nutrient qualities, could be an important

landscape cue for people.

Kaufman & Lohr’s (2004) study is limited in scope, having only interviewed nine
people, but it provides a useful starting point to increase knowledge about this
neglected topic of the importance of tree colour.

Tree condition also appears to affect aesthetic quality and this has been explored in

various studies. Sommer et al (1993b) found that participants’ opinion of storm
damaged species was significantly lower than for non-stormed damaged trees.
Nelson et al (2001) investigated deciduous tree canopy in relation to perception of
fecundity and visual attractiveness using computer simulation techniques of tree
crowns. They found support for their three hypotheses namely that trees with the
most complete canopies were the most attractive and that trees in bare branch were
less attractive than trees in leaf. They found partial support that the attractiveness of
a tree in leaf depended upon the amount of leaf in relation to amount of branch.
Supplementary analysis indicated that leaf accounted for more variance than
branch.

Nelson et al (2001) concluded that,

“...perception of the fecundity and visual attractiveness of a tree reflects the
completeness of its canopy. The Gestalt principle of closure was linked to prospect-
refuge theory and suggested to be a vestige of evolutionary development and
germane to the notion of Biophilia.”
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Furthermore, Heerwagen & Orians (1993) noted that analysis of the trees in their
visual simulation survey showed that several of the least attractive trees had broken

branches, deformed trunks and highly asymmetrical canopies;

‘Despite our efforts to make the tree sample uniform with respect to tree condition,
subjects readily perceived the imperfections.”

Another component of this area of research is around the emotional effect of
vegetation. Urban nature, including the presence of trees, causes measurable
outcomes which tend to be positive including increased recovery speed from
surgery (Ulrich, 1984), less violent neighbourhoods (Kuo & Sullivan, 2001),
improved concentration when learning (Lohr & Pearson-Mims, 2006) and less stress
(Kaplan, 2001). Kaplan & Kaplan (1989) have argued that the natural environment
helps people to minimise "directed attention fatigue" and the distractibility and

irntability that accompany it.

Kaplan (2001) evaluated responses to views of the natural environment from house
windows which is a common perspective that residents have of street trees. What
Kaplan found, further supporting their theories (Kaplan & Kaplan, 1989) and relating
them directly to street trees, was that,

“...having natural elements of settings in the view from the window contributes
substantially to residents’ satisfaction with their neighbourhood and with diverse
aspects of their sense of well-being.”

Kaplan (2001) also included an element in her research to ascertain whether,

“...being in the environment plays a significant role as opposed to the effect of
witnessing the environment from a window.”

She found that residents with little control over their environment, such as apartment
dwellers, reacted differently than those that have control. This has important
consideration for street trees which are generally not ‘controlled’ by residents and

further research into this particular issue would be useful particularly to evaluate
whether residents perceive their own trees differently to street trees.
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Hull & Harvey (1989) described how park visitor's emotional pleasure increased as
tree numbers and understorey vegetation increased. Subsequently, Sheets &

Manzer (1991) examined the breadth of people’s reactions to vegetation specifically
evaluating the affective response to altered scenes of urban streets and found that,

“Positive affective responses to vegetated settings appear to be independent of the
settings’ land use.”

Although limited to one study, such research provides a link between urban street
trees and the wider environmental type research which has tended to focus on other
vegetation types (e.g. Kaplan & Kaplan, 1989). Furthermore, Sheets & Manzer
(1991) reported that vegetation influenced their respondents’ expectations of the
quality of life of the urban setting; such a response being attributed either to an
evolutionary model where vegetation indicates a resource rich area oritis
consistent with social knowledge where well kept landscapes tend to be more

affluent.

Research which has focused on the much broader concept of human relationships
with the natural environment does appear to relate to people when they interact with
street trees but more direct research using street trees as the variable would provide
more confidence that the links between these two quite separate entities are

justifiable.
Learned responses to vegetation

Researchers have also recognised that responses to places with vegetation occur
through experience (Kaplan, 1983) and from cultural values (Tuan, 1990; Fraser &
Kenney, 2000). For example, individuals may have had positive experiences of
vegetation when younger such as tree climbing or learned through storytelling.
Culturally valued aspects of rural life such as independence or harmony with nature

also influence people and such attributes are frequently described by residents
when describing perceptions of street trees (e.g. Gorman, 2004; Flannigan, 2005).
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Fraser & Kenney (2000) reported wide variation in responses to urban trees from
participants from four different ethnic backgrounds, which they attributed to the
historical landscapes of their cultural origin. Hitchmough & Bonugli (1997) concluded
that there was a cultural bias against street tree planting from the Scottish
respondents to their survey. Williams (2002) noted that few surveys about attitudes
to street trees exist outside North America and found that Melbourne residents
preferred smaller, globular trees, at odds with North American results.

Schroeder et al (2006) unearthed interesting similarities when comparing Chicago
residents’ responses to street trees with those from south west England. Whilst tree
species, road layouts, property alignment and climatic differences clearly existed
between the two survey areas residents generally had an overall high opinion of the
tree outside their home and rated the top most benefit as ‘pleasing to the eye'.
There were however significant differences in attitudes to all annoyances with UK

residents more irritated by tree attributes than USA residents.

The concerns of researchers (e.g. Sommer et al, 1989; Schroeder & Ruffolo, 1996)

about interpreting results away from the loci of the study appear well founded.

Preferences for vegetation may be based on cultural values which in turn may be a
consequence of their historical utility for human survival. Ulrich (1983) supports this
position suggesting a model for environmental preference that includes both

components.

It is not yet possible, for example, to evaluate the relative importance of evolutionary
or cultural factors described above primarily because related research has focussed
on people’s preferences, rather than ‘affect’ (Sheets & Manzer, 1991). What is clear
iIs that residents’ relationships with street trees are based on a complex array of

factors that has yet to be fully explored.
North American bias

Although street tree planting has become an established tradition in most urban
areas (e.g. The Times, 1856; Arnold, 1993; McBride & Mossadegh, 2000) a
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significant feature of the literature is that the majority of research into perceptions of
street trees originates from the USA, specifically associated with funding and
objectives described in The Cooperative Forestry Assistance Act (1978) and more
latterly the Food, Agriculture, Conservation, and Trade Act, 1990 (United States

Department of Agriculture, 2005).

This legislation provided funding for urban forestry research and most of the
subsequent research from the USA about people’s relationships with urban trees
has benefited from this (e.g. Sommer et al, 1989, 1990, 1993; Dwyer et al, 1991,
Schroeder & Cannon, 1983; Schroeder & Ruffolo, 1996; Heimlich et al, 2008) as
has other related research in the field of environmental benefits (e.g. Maco and
McPherson, 2002, 2003; Nowak et al, 2006).

The emphasis on people’s relationships with urban trees in the USA was founded
on very practical issues. Firstly was the obvious lack of knowledge. Brush & Moore

(1976) stated that the chief research question for behavioural scientists interested in
the place of nature in the city was to find out what attributes of city vegetation urban

residents considered to be desirable. A consequence of this lack of knowledge was
noted by Sommer et al (1990) that,

"At present, city agencies concerned with public responses must rely on
spontaneous comments that often come in the form of complaints whose
representativeness is unknown”.

Indeed, the stimulus for Sommer et al’s (1989) paper derived from a dispute in
Sacramento, California where City officials started a programme of street tree felling
instigated by residents who were dissatisfied with the mess created by the elm leaf
beetle. Opposition from tree supporters then terminated the programme leaving a
stalemate. They noted that,

“It was hoped that the survey, by identifying the opinions of those individuals most
directly affected by the elms would help the city resolve the controversy.”
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Alongside this desire to increase knowledge was also the perceived need to justify
the cost to municipalities of ongoing urban tree management as Getz et al (1982)
describe,

“I'he scarcity of municipal resources poses significant challenges for the
management of urban trees. Tightening budgets and rapidly rising operating costs
put strains on existing programs and necessitate a careful re-evaluation of current
efforts.”

Sommer & Sommer (1989) linked these two issues describing why it was important
to understand residents’ needs,

“If there is to be a major increase in street trees, it is important that the varieties
selected maximize householder satisfaction and minimize public maintenance
costs.”

No such organisation with an equivalent dedicated purpose appears to be in place
outside the USA. In Europe, attention is given to the concept of urban forestry but it
has been applied more to forests under a strong urban influence than to urban
green space at large (Konijnendijk, 1997). In the UK there is very little research
about people’s relationships with individually grown urban trees instead there is
more focus on people and forests (e.g. O'Brien & Claridge, 2002) or their
relationship with urban woodlands (Simson & Ryan, 2002; Coles & Caserio, 2004).

Arboricultural research in the UK has tended to focus on biological factors such as
disease (Strouts & Winter, 1994), risk management (Lonsdale, 1999), tree biology
(Mattheck & Breloer, 1994; Roberts et al, 2006) or tree populations (Land Use
Consultants, 1993; Britt & Johnson, 2008).

The evidence that underpins much of what we know about people’s attitudes to
urban trees therefore originates from the USA and is replicated without any obvious
concerns in the UK (e.g. National Urban Forestry Unit, 2005) despite frequently

expressed concerns by authors about extrapolating results beyond their point of
origin.
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Issues about inferring results away from the point of origin

This issue has serious implications for research outside the USA because
researchers have consistently stated that their results should not be extrapolated
elsewhere because differences in climate, geography and culture would render
comparisons meaningless. For example, Sommer et al (1993a) express caution

about differences that may exist in people’s perceptions of tree aesthetics,

“Ratings of visual attractiveness, for example, may differ in the desert communities
In the American southwesf, small villages in the French countryside, and major cities
of Southeast Asia. This is not an argument against visual assessment; so much as it

Is a plea for replication of studies in different regions.”

Schroeder & Ruffolo (1996) were also concerned by the inevitable variability of each

surveyed area,

“Caution should be exercised in generalizing these results to other neighborhoods
and communities, since the responses to this survey may have been influenced by
factors specific to these particular neighborhoods at the time of the survey. In
particular, the results of individual species must be interpreted relative to the age
and size of the existing trees in these neighborhoods.”

Such variability is illustrated in Plate 1 from Schroeder et al’s (2006) comparison of
residents’ attitudes to street trees in southwest England and Chicago. These images
show that it is not just the variability of the trees that is important but also the layout
of the streets. In this example the North American street, on the left of Plate 1, has
larger front gardens meaning the street trees are further way from the property and
therefore less likely to cause an annoyance. The trees are also growing in a grass
verge leaving the pavement free of obstruction unlike in the English scene.

Hitchmough & Bonugli (1997) proposed that climatic differences affect preferences
because the functional role of street trees in casting shade is of little importance in
cooler, less sunny areas; a point recognised by Schroeder et a/ (2006) who found
shade to be a greater annoyance for the UK residents compared to the Chicago

based participants.
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Plate 1 — a demonstration of the variability between the lay out of different neighbourhoods
which appears to influence residents’ relationship with street trees (images from Schroeder et

al, 2006).

Although Hitchmough & Bonugli's (1997) study focussed on tree-less streets, In
contrast to all other related research, it found relatively low support for street trees,
supporting the theory that cultural factors might influence opinions about street
trees. Notwithstanding, Fraser & Kenny (2000) noted that the British participants

were very positive about trees and had the most trees on their property.

Such issues pose a particular problem when attempting to understand residents

perceptions of nearby street trees in England. For example, how cautious should UK
researchers be of the North American findings? Would they be relevant to a UK
based study?
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“llove trees but ...”

There is a profound lack of knowledge in the UK about residents’ attitudes to urban
trees near houses yet arboricultural texts have tended to echo Hitchmough &
Bonugli's (1997) results describing an overall negative perception of trees. However,
this perspective, illustrated in more detail below, might be explained by a failure to
engage with the whole population and only dealing with the subset of residents that

find trees to be annoying.

Prominent UK arborists have described the “I love trees but...” phenomenon. Biddle

(Clouston & Stansfield, 1981), for example, has stated that,

“‘Perhaps one of the most commonly heard cries is ‘l like trees, but not in front of my
house’.”

Annett (Baker, 1984) adds,

‘How often have we heard ‘| do not like trees because ...’

whilst Patch (Horticulture Week, 1994) has described how,

“Street trees are often unloved by the public....".

Dobson & Patch (1997) developed this theme further, characterising the public's

attitude as,

“l love trees, but ... not-in-my-back-yard."

Solihull Metropolitan Borough Council’'s (2003) Tree Strategy expresses the equally

negative view that,

"Those very same trees that make Solihull a pleasant town to live and work are, for
many residents, a source of frustration".

24



After someone had secretly, and without permission, planted trees in residents’ front
gardens, a local authority Tree Officer was quoted in a national newspaper as

saying,

“It's refreshing to see someone planting trees rather than what we all too often see,
which is people wanting to take them out” (Daily Mirror, 2004).

Such views appear to have been long held by professionals in the UK as this 40
year old article states,

"Let it be recognised that many urban trees are too large for their positions... many,
often cause inconvenience to those against whose property they are situated”
(Riseley, 1969).

Most recently Britt & Johnston (2008) reported that

“Many tree officers are concerned that urban trees are now being viewed
increasingly as a liability by the general public.”

However, despite these assertions the results from more systematic surveys (e.g.
Flannigan, 2005; Booth, 2005, 2006) offers a perspective analogous to the
international literature with residents rating urban trees positively although variability
was found in the relative importance of tree attributes. Evidence for this is supplied
by Schroeder et al (2006) who concluded that,

“ ..respondents from all three communities [two UK locations and one USA location]
had equally positive overall opinions of their street trees.”

The relative importance of tree attributes reported by Schroeder et al (2006) does
support Hitchmough & Bonugli's (1997) position relating to climate for example. As
Schroeder et al (2006) acknowledge,

“Arborists in both the United Kingdom and the United States should be aware that
local conditions of climate and spatial layout of streets and homes may affect the
impact that various benefits and annoyances have on some owners and should take
this into account when selecting species and locations for planting trees.”
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Despite its narrow focus Schroeder et al’s (2006) paper presents a fundamentally

Important point that North American based street tree research has relevance to the

UK particularly in its methodological approach, described later, and, raising for the

first time, a common and positive perception of street trees.

Methodologies used to evaluate residents’ perceptions of street trees

Researchers generally agree about the key factors that relate to people’s

perceptions of urban trees which can be distilled into areas associated with
ecosystem services (Wolf, 2006; McLean et al, 2007; Nowak & Dwyer, 2007).

Figure 1 illustrates the range and complexity of interactions between people and

trees and the concepts described by Schroeder & Westphal (2008) apply equally to

urban trees.
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Ecosvstem Values
Herb Schroeder and Lynne Westphal

An ecosystem can give rise to value in many different ways:

I Value 1 ‘ A person values a tangible product that is produced using physical
materials taken from the ecosysten.
Example: 4 house built of lumber from trees logged in a forest

I Value 2 | A person values a biological or physical outcome that results from
processes taking place within the ecosysten.

Example: Rediiced impacts of global wairming due ro carbon sequesnarnon i a

forest.

Value 3 A person finds value through some form of direct interaction with
—! the environment while they are actually in the ecosystem.

Example: Enjovinenr of mountain biking on a forvest nail.

Example: Aestheric appreciation of a scenic landscape

Vllue 4' | The same person derives value from subsequent outcomes of their

interaction with the environment.
Example: Improved cardiovascular health as a result of time spent bicveling.
Example: Improved job performance as a resulr of recovery from menral jarigue.

A person living in or visiting the ecosystem finds value i the
| meaning that the environment (or some part of it) has for them.

Example: Sense of place & commuuniny identiry

- A person who is not currently in (and perhaps has never been in)
the ecosystem finds value in the meaning that it (or some part of it)

has for them.
Example: Svymmbolic value of wilderness.

Figure 1 - Example of the range and complexity of interactions between people and trees
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Individual and community benefits tend to cross cut and include; aesthetics where
street trees enhance the visual quality of the street (Kalmbach & Kielbaso, 1979) as
well as being beautiful in their own right (Schroeder & Ruffolo, 1996); a medium to
express spiritual and emotional experiences that are important to people's lives
(Chenoweth & Gobster, 1990; Schroeder, 2002); and involvement in tree planting
activities (Westphal, 1999); or inventory projects (Bloniarz & Ryan, 1996).

Researchers have investigated the factors related to residents’ perceptions of street
trees by seeking to itemise factors and to analyse results primarily from the
demographic information of the residents and the street trees rather than addressing

the issue from a theoretical basis.

Factors that influence street tree preferences dominate the literature and
researchers have focused on specific methods to achieve this objective namely
visual simulation surveys, householder questionnaires, field based analysis and
expert opinion (Sommer et al, 1993a) resulting in research that has tended to be
limited to a practical understanding of the subject. As Dwyer et al (1991) explained,

“Much of our initial work focused on predicting people’s preferences for urban forest
management changes, for example, planting new trees along a streel, increasing
density of tree cover in a park, or designing changes in a landscape alongside a
bicycle trail.

Although as they conducted this work,

“... it became increasingly clear... that the values of trees and forests in urban areas
involved more than simple pleasures in the attractive environments they provide.”

Despite this understanding of the presence of deeper values theoretical
explanations for behaviour in relation to street trees is rare (McLean et al, 2007).

Sommer et al’s (1993a) overview of the four standard methods for street tree
evaluation has been described in Table 1 which also outlines their advantages and
disadvantages, realised through their application across four related pieces of
research (Sommer et al, 1990; Sommer & Cecchettini, 1992; Sommer et al, 1993a,
1993b).
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Each of these methodologies is explored in more detail below. Underlying this
piecemeal review of each of these methods is Sommer et al’s (1993a) assertion
that,

“Paralleling the belief that there is no such entity as a perfect street tree for all
locations, we believe that there is no single assessment procedure that is suitable
for all purposes. Each procedure can add useful information to the assessment

process, but also has certain limitations.”

Survey procedure Advantaages Disadvantages

Householder survey Effective for assessing public e Time, expertise and cost

response to trees planted in their of conducting the surveys

area. e Closed nature of

e Provides detailed information questioning may mean
missing from surveys carried out important factors are
by professionals overlooked

o Useful for assessing municipal

maintenance practices

Professional survey | e Efficient way of obtaining expert
ratings of species appropriate for
a geographic area

o Ratings of Arborists and
landscape architects can be
combined

Slide presentation o Easiest and quickest method for
rating street tree characteristics

Likelihood that tree
characteristics important
to the public will be

overlooked

Collecting slides in an
unbiased manner

e |neffective for rating of
individual species

Physical inspection  Can be carried out quickly and e Results affected by

reliably by trained observer inconsistency of repair
policies and location of

tree in the street
o May overlook factors that
are important to non-

hrofessionals

Table 1 - Sommer et al’s (1993a) summary of the four types of methods used to increase
understanding of residents’ perceptions of street trees

Sommer ef a/ (1993a) recognised flaws in this approach caused mainly by failures
to draw together the information from the different methods,
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e “On a practical level differences between public responses and lists compiled
by professionals can lead to end user dissatisfaction with the type of tree
planted and professionals remain in the dark about the attributes valued by
the public.

e On a heuristic level, when different researchers ask different questions
among different groups of respondents there is almost no way of pulling
together the findings into a coherent set of recommendations to guide policy.”

However, Sommer et al (1993a) did not tackle the reliance on quantitative
techniques rather than qualitative approaches which would tackle, in more depth,

the reasons behind people’s preferences (McLean et al, 2007).

Notwithstanding, Sommer et a/ (1990) did derive their householder surveys from a
more intensive programme of face-to-face interviews but which proved too costly to

implement,

“The contact procedure for the door-to-door interviews was labor intensive and time
consuming in terms of finding people at home. Writing down answers to the open-
ended questions was awkward and time consuming. The procedure required a
trained interviewer to ask the open-ended questions and a trained research
assistant to code the responses. Problems in transcription and coding suggested
the use of multiple choice responses. These were gradually introduced into the
interview schedule, so that by the third survey the response format was largely
multiple choice.”

Householder survey

The rationale for on-going research has been fairly limited by funders whose focus
has been on developing a tool to understand residents’ preferences that could be
easily used by non-scientists across the whole of the USA; hence the dominance of
quantitative type householder surveys (Getz et al, 1982; Sommer et al, 1989, 1990;
Schroeder & Ruffolo, 1996: Gorman, 2004; Heimlich et al, 2008). The approach has
assisted the growth in knowledge about residents’ preferences and has developed
logically since the early work by Kalmbach & Kielbaso (1979) who, faced by the fact

that they were unaware of any specific attempts to

“...obtain the thoughts of the public’,
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and had the limited objective of developing a survey

“...that would begin to sketch the meaning that trees held for people in urban
environments with emphasis on streets and focusing on the variable of size”.

Getz et al (1982) are attributed by Sommer ef a/ (1989, 1990) as forming the basis
of survey methodologies that have been used subsequently particularly around tree
benefits and annoyances. Subsequent survey development work by Sommer et al
(1989, 1990, 1993a) was derived with the specific objective of producing,

“an instrument that city agencies could use at a local level’.

Schroeder & Ruffolo (1996) opined that survey questionnaire methods obtain more
detailed knowledge of householders’ perceptions of and preferences for the trees in
front of their own homes than visual simulation surveys which can only present a
fixed moment in time and cannot portray non-visual benefits. A point further
developed by Mclean et al, (2007) who argue that the emphasis on quantitative

methods limits a deeper understanding of residents’ perceptions.

Uncertainty also exists about the generalisibilty of the results because personality
traits, previous experiences of trees, distance of home from the tree, physical ability
to clear up debris, even lop-sided crowns might all play a part in how individuals
respond to the tree outside their home. For example, Sommer & Cecchettini (1992)
found a complex response from residents about the location of trees in the street
and related root damage concluding that kerbside locations were favoured for street
tree planting locations despite the fact that this caused annoyance for the majority of

participants. Generalising the results from such surveys is therefore an issue.

Professional survey and physical inspection

These two methods, which have been rarely used, rely on professional judgement to
provide a summary of important issues (e.g. Sommer & Cecchettini, 1992) and
provide practical information for street tree managers. However, Sommer et al’s
(1993a) concerns whether these expert professional opinions match those of novice

residents have been recognised elsewhere (e.g. Kaplan & Kaplan, 1989).
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Research by geographers describes how experts categorised trees, and tree size,
differently from non-professionals. Experts tended to use ‘ideal’ dimensions of
height and purposefulness to categorise trees whereas the novices described what

was familiar to them (Lynch et a/, 2000). Expertise ratings also appear to be further

influenced by Tocal coverage’ (Proffitt et al, 2000),

“...we have shown that experts use considerable domain-specific causal knowledge
when solving induction problems in their domain of expertise. We have also shown
that local coverage predicts patterns of inductive reasoning about trees and
hypothetical diseases for tree experts better than does global coverage or overall

cenlral tendency.”

Research relying on professionals’ opinions therefore appears to be doubtful as an

approach for gaining deeper insight of residents’ perceptions of street trees.

Visual simulations

Visual simulation surveys have been frequently used as a tool for understanding
people’s perceptions of the natural environment (e.g. Kaplan & Kaplan, 1989) and
this approach has been applied specifically to street trees.

Different visual simulation methods have been used to evaluate perceptions of
street trees including line drawings (Sheets & Manzer, 1991; Summit & Sommer,
1999); photographs (Kalmbach & Kielbaso, 1979; Schroeder & Cannon, 1983);
digitally enhanced photographs (Orland et a/, 1992); and changes to the landscape

(Sheets & Manzer, 1991).

Such research has described information relating to people’s perceptions of house
prices (Orland et al, 1992), psychological responses to urban trees (Sheets &
Manzer, 1991) and tree size and planting frequency preferences (Kalmbach &
Kielbaso, 1979; Schroeder & Cannon, 1983; Summit & Sommer, 1999).
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Kalmbach & Kielbaso (1979) justified the use of visual simulation surveys on earlier
work by Shafer and Richards (1974) supported more recently by Daniel and Vining
(1983),

“...If a slide or photograph accurately depicts a scene, then a person viewing the
picture or slide is likely to react to the scene as if he were there, as indicated by
responses to adfective pairs used in semantic differential scaling.”

Kalmbach & Kielbaso’s (1979) survey is important to this research because it
appears to be the only study where existing street tree preference is compared with
preferences for photographs depicting scenes. Their focus was whether tree size
affected the visual attractiveness of the scene; although it ignored factors that might
contribute to the formation of these preferences such as street layout. Importantly
Kalmbach & Kielbaso (1979) reported that personal preference for images of streets
appears to generally favour those containing larger trees irrespective of the personal
circumstances of the respondents; providing the first suggestion that these types of
survey do not reflect all the aspects of living with street trees indicating that the
‘compatibility’ requirements for choosing preferred images are different to those for
living beside street trees.

This factor has not been followed up in the literature with researchers using a whole
range of different participants to judge scenes (e.g. Schroeder & Cannon, 1983;
Sommer et al, 1993b; Williams, 2002) but not appearing to take into account their

personal or spatial relationships with street trees.

Kalmbach & Kielbaso (1979) and Schroeder & Cannon (1983) describe a theme
from North American visual simulation research which shows a preference for larger

trees. However, this is not a consistent result of these types of surveys. In relation to
house value study Orland et al (1992) found that larger trees tended to reduce
perceived house price value whilst Williams' (2002) survey of street tree preferences
iIn Melbourne, Australia found that the medium sized tree was preferred. In contrast
to these generalist tree size perceptions, in an experiment using line drawings,
which provided control over the variables yet lost realism Summit & Sommer (1999)
reported that tree size preference was influenced by the context of the scene.
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A number of flaws exist in the methodological approaches described in the visual
simulation experiments above. For example, the early surveys (Kalmbach &
Kielbaso, 1979; Schroeder & Cannon, 1983) were limited by the photographic
medium available at that time which allowed little control over the variables.
Kalmbach & Kielbaso admitted the difficulty of controlling image content,

“Trees were matched as nearly as possible in qualities other than tree size of trees.
Difficulties were experienced in obtaining perfect matches.”

Picture quality has also been a factor. Enabling participants to view images where
the variables are controlled, such as maintaining identical lighting and weather
conditions has proved problematic (Sommer et al, 1993). Orland et al (1992), who
introduced the use of digital photography to street tree research, suggested that,

“ ..uncertainty [exists] whether the chosen variable causes an effect or is merely
associated through its correlation with another, and the inability to use all possible
variables for reasons of economy, could diminish the validity of conclusions from

these studies.”

Even before and after photographs of changed landscapes, where vegetation was
added as part of a landscaping scheme, such as that used by Sheets & Manzer
(1991) cannot be certain of controlling the variables. Lighting conditions, traffic and
litter could all change in the intervening period thereby affecting how the viewer
would perceive each scene.

Moreover the lack of control within street tree visual simulation studies, alongside
the difficulties of translating the physical impact of trees, is well expressed in
Sommer’s own criticism of elements of this research (Summit & Sommer, 1999),

“Although these studies [Sommer et al 1989, 1990, 1992] were high on realism
(people rating trees in an environmental context), they were low on control, because
SO many extraneous variables, including neighbourhood characteristics, house
value, lawn size and condition, pruning procedures, tree droppings, root problemes,
and pests could influence respondents’ attitudes towards actual frees.”
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Schroeder & Ruffolo (1996) offered their own critique of visual simulation surveys.
They recognised that visual simulation surveys provided useful information for
managing vegetation in streets but they presented four significant limitations:

1. Viewpoint; the images represent a view looking along the street rather than

from houses, gardens or the pavement
2. Realism; images are incapable of depicting fine visual details of trees nor

non-visual benefits and annoyances
3. Timing; the photographs depict a particular time of the year and cannot

therefore capture seasonal changes
4. Distance; evaluations of street tree images are normally undertaken by

people who do not live in the street under scrutiny.

Despite these issues the first such visual simulation surveys undertaken to address
street tree perceptions (Kalmbach & Kielbaso, 1979; Schroeder & Cannon, 1983)
continue to underpin understanding of attitudes to street trees. North American
residents’ preferences for larger street trees continues to be accepted (e.g.
Williams, 2002) as does Schroeder & Cannon’s (1983) conclusion that street trees
are an important factor in the attractiveness of residential streets (e.g. Nowak and

Dwyer, 2007).

Orland et al (1992) noted that visual simulation surveys could help to provide more
specific information about the impact of street trees on house property value. This,
they argue is more useful when compared to preceding research such as that by
Anderson and Cordell (1988) and Morales (1980) which described increases in
property value related to nearby vegetation but not about specific and identifiable
trees such as these in the highway outside a property.

Further criticism is levelled by Orland et al (1992) that the stimuli used have rarely
been evaluated for their validity as environmental surrogates. They use the example
of Sheets & Manzer (1991) who whilst fortunate to find a quickly changing
landscape for before and after photographs had to rely on artist's sketches of ‘low

realism’ for another part of the study.

34



Orland et al’s study aimed to address these shortcomings by the use of computer
video simulations,

“The relative ease of use of this tool [microcomputer-based image editing] has made
it possible to create data sets in which numerous original images have been
subjected to a variety of treatments, enabling researchers to increase the validity of
their findings vis-a-vis study variables, and to demonstrate generalizability of their
findings to a broader range of settings.” (Orland et al, 1992)

In order to address this problem and to test propositions derived from theories of

landscape aesthetics Sommer & Summit (1995),

“...moved the research into the laboratory using line drawings of trees whose
features could be systematically varied and evaluated. We recognise the loss of
realism in using line drawings of trees as stimuli. However, line drawings are
commonly used in landscape textbooks, manuals, nursery catalogs, and plans, and
we felt the need to increase control relative to what was possible in earlier studies
rating actual trees.”

Researchers have therefore made specific attempts to address the problems of
controlling the variables in this area of street tree research but have not yet fully
utilised digital photography which enables detailed manipulation of images ensuring
strict control of these variables whilst providing a high degree of realism. There has
also been insufficient integration of people’s street tree experiences with their
responses to visual simulation surveys to evaluate whether outcomes accurately

reflect real-life situations.
People’s perceptions' of street trees

The development of these methodologies described above has revealed how
residents’ perceptions of street trees are generally positive and it appears possible
to link this with human’s wider appreciation of the natural environment described
earlier. Outcomes tend to relate to a combination of tangible and intangible features
that can be considered as responses to compatibility, aesthetics or associations of
individual importance which are explored in more detail below.
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Understanding the extent of practical issues, related to residents’ preferences have
dominated the street tree literature. The majority of researchers have thus been
more focused on investigating whether street tree perceptions are influenced by
species factors (Sommer et al, 1990), size (Heimlich et al, 2008) and location
(Gorman, 2004). 1t is these physical and spatial attributes of street trees that directly
affect people’s lives although deeper understanding of the causes behind such
perceptions have yet to be adequately identified (McLean et al, 2007).

Presence of street trees

Irrespective of whether participants live in tree-lined streets or not the overall
perception of the presence of street trees tends to be positive. Getz et al’s (1982)
participants were drawn from across the city of Detroit, for example, and trees in
streets were rated as the most important location for urban trees; Lohr et al (2004)
found that people were able to recognise a number of reasons why street trees were
important; and the most favoured images in visual simulation surveys (e.g. Schroder
and Cannon, 1983) included street trees; as did real-life changed landscapes where
trees were added (Sheets & Manzer, 1991). However, there is some evidence that
residents in tree-less streets can oppose the presence of street trees although
research in this area is limited (Hitchmough & Bonugli, 1997).

Tree attributes

Researchers have identified attributes of trees that residents consider to be
beneficial and annoying. Such attributes tend to be divided between positive and
intangible features, such as visual appeal, and negative tangible factors such as
raking leaves away in autumn. Table 2 summarises residents’ responses to
householder questionnaires highlighting their ‘overall opinion’ of nearby street trees
and the three most prominent benefits and annoyances. Table 2 demonstrates that
residents have, overall, a highly positive opinion about the presence of street trees.
Pleasing to the eye’ is consistently the highest ranked benefit and leaf and other
debris the most frequent annoyance. However, Table 2 also reveals a range of
prominent benefits and annoyances but the nuances of these differences are not
investigated in any depth.
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However, responses to this line of questioning are limited to the suggestions made
in the survey. For example, Lohr et al’s (2004) participants ranked tree shading as
the most important attribute of urban trees but were not given the opportunity to rank
visual attractiveness. They also rated allergies as the most important annoyance but

were not given the opportunity to describe autumn leaf raking.

The relative importance of tree attributes is inconsistent, further supporting the view
that local circumstances are critical for influencing tree perception. In respect of
annoyances the raking of leaves is featured highly in some cases (Schroeder &
Ruffolo, 1996; Flannigan, 2005) but is relatively insignificant in others (e.g. Heimlich
et al, 2008). Sommer et al (1989) found that insects were the most significant
annoyance but their research was specifically targeted to understand this known

problem and elsewhere in the literature insects tend to be of minor annoyance (e.g.
Schroeder & Ruffolo, 1996).

Table 2 emphasises how the visual attractiveness of street trees is a consistently
highly rated benefit across all related research (e.g. Williams, 2002; Heimlich et al,
2008) yet local importance to other tree benefits exists. In USA based studies tree
shade is important (e.g. Sommer et al, 1989) but was of minor importance in the UK
(Flannigan, 2005). Such evidence further supports the idea that local circumstances

are important in influencing people’s perceptions of street trees.

Comparing Sommer & Sommer’s (1989) factor analysis of residents’ perceptions of
benefits and annoyances with that carried out by Schroeder et al (2006) it is
important to note that the former found that benefits clustered together and
annoyances grouped under related headings whereas the latter described a

different outcome with annoyances clustering. Such results add more weight to
conclusions that support the opinion that local circumstances, whatever the causes,

are significant factors that influence residents’ behaviour and attitudes.
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Such positive responses also reflect the findings of other research relating to urban
trees. Wolf (2005) found that such trees enhance shopping and driving
experiences. Coley et al (1997) noted that urban trees increased social benefits.
Dwyer et al (1991) and Kaplan (1983) describe how people experience spiritual and
aesthetic values whilst Dwyer et al (1992) and Nowak & Dwyer (2007) have

described economic benefits.

Residents’ perceptions of street trees therefore appear to be strongly influenced by
each individual's needs in respect of a compatible environment. Annoyances and
benefits are therefore reported but at different levels depending on the individual
and their location e.g. residents in hotter climates value tree shade more than
residents in cooler areas and taller trees are therefore compatible with the desire of

the former to keep cool.
Human health

Another feature of the urban forest, which appears to be a component of the
influence of natural environment factors, is its effect on individual human health.
Nature has been found to contribute positively to human physical and mental health
(Kaplan & Kaplan, 1989; Kellert & Wilson, 1993) and the urban forest plays an
important role affecting how humans enjoy their lives both individually and as a

community.

Ulrich (1984) noted that patients with a view of nature recovered faster from surgery,
and needed less pain medication, than those with a view of buildings. Roads that
pass through and by green areas, including trees, reduces driver stress as
measured by blood pressure, heart rate and sympathetic nervous system changes
(Parsons et al, 1998). Well landscaped areas such as parks and other parts of the
urban forest are also more attractive place to walk and take other forms of exercise
with subsequent improvements in reducing obesity and improving cardiovascular

health (Department of Health, 2004)
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Views of the urban forest have also been found to reduce physiological stress and
buffer the negative impact of job stress on intention to quit (Leather et al, 1998;
Kaplan & Kaplan, 1989). Workers with views of nature had higher levels of job
satisfaction, and that such views helped to restore cognitive capacities needed for

basic functioning.

The urban forest also contributes positively to mental functioning. Kaplan & Kaplan
(1989) have undertaken extensive research in this area and report consistent

findings that nature provides a ‘restorative experience’ enabling people to overcome
the mental fatigue that occurs when living in urban areas. Views of urban nature
have also been shown to help children be more disciplined (Taylor et al, 2002).

Individual health benefits can therefore be found through passive and active
involvement with the urban forest although it would appear that only Kaplan (2001)
has addressed this from the perspective of residents living alongside street trees

where,

“Nature in the window view was a strong factor in well-being and residential
satisfaction.”

Further research is needed to extend this area of research into the street tree arena.

Tree species

Researchers in the USA have been particularly interested in finding out if different
responses 1o tree species existed in order that future planting would reflect the

community’s preferences. Species rating appears to have been affected by a
‘nuisance factor with Schroeder & Ruffolo (1996) noting lower overall opinion for the
Kentucky coffee bean tree attributed to its propensity to drop litter, whilst the
compact form and spring flowers of the ‘Chanticleer’ pear was more appreciated.
Sommer et al (1990) support this finding describing that some species were more
highly favoured because they dropped less debris, such as seeds.

40



Such knowledge is unavailable in the UK where research has not been organised to
collect this data (e.g. Flannigan, 2005; Booth, 2005, 2006).

Tree size and location

Tree size is clearly something that residents are capable of understanding (e.g.
Kalmbach & Kielbaso, 1979; Schroeder et al, 2006) although there appears to be no

current universal definition of dimensions that categorise ‘tree size'.

The literature has thus described different ways to evaluate residents’ opinions of
tree size including trunk diameter (Schroeder & Cannon, 1983), and tree height
(Kalmbach & Kielbaso, 1979). Some researchers did not consider size at all
(Sommer ef al, 1990) or asked residents to describe tree size but carried out no

measurements (Flannigan, 2005; Schroeder & Ruffolo, 1996).

There is considerable inconsistency within the literature about tree size categories.
Schroeder & Cannon (1983) described large trees as those with trunk diameters
exceeding 16 inches; Kalmbach & Kielbaso (1979) decided that trees over 25 feet in
height were ‘large’; whilst Heimlich et a/ (2008) did not describe tree size other than
correlating larger trees to maturity and that they ‘canopied’ the street. Larger trees
were preferred but it is not clear what dimensions make such trees ‘large’.

Williams (2002) concluded that residents in Melbourne preferred ‘medium’ sized
trees but does not provide information about how tree size categories were
determined.

Tree size and location does appear to be a factor influencing opinions about trees.
Kalmbach & Kielbaso (1979) found that planting density of one tree per property and
trees over 25 feet tall were preferred. Schroeder & Cannon (1983) described how
larger trees had most impact on aesthetic contribution whilst small trees had no
Impact at all. Schroeder & Cannon concluded that whilst larger trees provide
significant aesthetic benefits this can be countered by the problems they bring such
as increased maintenance costs. Gorman (2004) found a statistically significant
difference in residents’ opinions depending on whether there was a street tree
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planted in front of their residence. Residents with trees outside their house were far
more likely to report positive attributes, for example. Sommer and Cecchettini (1992)
describe how trees planted furthest from property were preferred despite the

associated increase in pavement damage.

Schroeder & Ruffolo (1996) reported a mix set of results about the influence of tree
size on preference. In their survey of individual trees virtually no one rated their tree

as too large whilst in their analysis of residents’ perceptions of neighbourhood trees

there were only small differences in opinion with the ‘small-tree neighbourhood’
being rated only slightly lower than the other areas, but still averaged ‘good’.

Annoyances were rated as less severe in the small-tree neighbourhood whilst the
large trees that over-canopied the street had the highest 'annoyance' rankings.

The two species evaluated in Sommer et al’s (1989) study were mature specimens
suggesting that their size was not a negative feature; otherwise they would not have

scored so highly in overall opinion.

Whilst Orland et al (1992) described that larger trees tended to reduce the value of
property, Lien and Buhyoff (1986), on the other hand found that the presence of
larger, more mature trees increased scenic quality.

Sommer et al (1990) commenting on the greater appreciation of larger trees
described how they considered that the smallness of two species had caused a
more negative response to their shading ability and their aesthetic appeal than they
would have when more mature. Sommer et al added an important point stating that,

"It would be interesting to evaluate tree species over their life cycle’,

suggesting that tree size/maturity is a factor that might later perceptions as they
change with time. The literature does not describe whether this suggestion has been

carried out.

During the course of the interviews held by Hitchmough & Bonugli (1997),
respondents in all streets frequently provided unsolicited comments that their street
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was too narrow for trees. Pavement widths were relatively narrow in some of the
streets although according to the authors sufficient to allow the planting of small

growing species.

Schroeder et al (2006) compared attitudes to street trees by USA and UK residents
by analysing results from almost identical surveys. They found a significant
difference between the Downers Grove, Chicago and North Somerset/Torbay
surveys in respondents' evaluations of the size of the tree outside their home
concluding that it appears likely that there is a real difference in preferences for tree
size, with the respondents in the North Somerset/Torbay survey preferring their

trees to be smaller than did the respondents in the Downers Grove survey.

In contrast to the views of these UK respondents the Helliwell system (Helliwell,
2004), which is a widely used, professional, UK method for evaluating tree amenity
for purposes such as Tree Preservation Orders, larger trees are awarded higher

ratings.

Summit & Sommer (1999) investigated preferred tree size in four different settings;

no context, city, suburban, rural and wild. They found that,

“In developed settings such as the suburban or city context, people appeared to
select trees whose size matched the size of the buildings, but in undeveloped
settings preferred the tallest trees. This suggests that ... preferences in specific
contexts are shaped by those contexts to a considerable degree.”

Where residents have control over management, because the tree is on their
property, Fazio & Krumpe (1999) found that 57% of respondents had carried out
pruning because the tree was ‘too big' whilst Close et al (2001) noted that residents

gave a number of reasons for choosing to have their own tree ‘topped’ including
‘thought the tree was too large” and “wanted to reduce the number of large
branches”.

Tree size and location therefore appears to influence residents’ perceptions of street
trees but inconsistent measurements and the natural variability of the studies means
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that no firm conclusions can be drawn in the UK without further comparative

experiments between different populations of residents.

Demographic factors

Researchers have used basic demographic information such as age, gender,
educational attainment and income to evaluate whether it has an influence on
perceptions of the urban forest. Although not every piece of research described
demographic factors as being important some factors do arise regularly. This would
appear to be consistent with research about the much wider natural environment
where preferences for natural settings are not consistent between adults and
children (Balling & Falk, 1982) or among ethnic groups (Talbot & Kaplan, 1992).

When age was a significant factor it tended to be older respondents being less
happy with nearby trees (Kalmbach & Kielbaso, 1979; Flannigan, 2005; Williams,
2002; Sommer et al, 1990). Evans (1995) found a positive correlation between older
respondents and dislike of leaf related problems including clearing leaves from
guttering. Sommer et al (1989) reported that opinions of the two trees within their

study did not relate to any demographic variable except for age.
“Older householders had a lower opinion of ... trees than younger residents.”

Schroeder & Ruffolo (1996) postulated that variations in preference to street trees
were not related to differences in background of the respondents except, possibly
length of residence. They speculate that this might be related to tree maintenance

where elder residents were less happy overall with city tree maintenance.

Flannigan (2005) found that the reduction of physical ability, demonstrated by
inability to carry out strenuous tasks, caused by increasing age, correlated with
lower overall opinion of nearby trees. With tree debris being a consistently highly
rated annoyance this is therefore expected.

Both Fazio & Krumpe (1999) and Close et al (2001) found that ‘topping’ was more
common among older, less educated and less affluent segments of society.
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Gender appears to have little influence on street tree preference although Lohr et af
(2004) noted that younger, black males were least interested in urban trees whereas
Hitchmough & Bonugli (1997) reported that men were more likely to want tree
planting and preferred bigger trees.

Educational attainment also showed some effect with those who stayed in education
beyond sixteen years old favouring larger trees (Williams, 2002; Sommer et al,
1990). Gorman (2004) considered his findings should not be extrapolated elsewhere
because of the higher level of educational attainment of the respondents suggesting
that this caused higher appreciation of the value of street trees. Getz et al (1982)
reported that participants with higher levels of education attributed higher increases

in property prices related to trees.

Sommer & Summit (1995, 1996) describe how both evolutionary and cognitive
processes help influence tree shape preference whilst Dwyer et al (1991) have
described the wider benefits of the urban forest to humans. On the other hand
demographic factors provide inconsistent explanations about attitudes to street
trees. Deeper analysis of individual's psychological profiles would, it seem, add to
knowledge. For example, clearing up debris is a significant annoyance so it might be
feasible that individuals who prefer tidy environments would appreciate trees less.

Clearly, there is scope here for a great deal more research that;

» addresses residents’ attitudes to street trees in a range of UK locations

o looks specifically at the deeper values that residents have towards street
trees specifically around the different possible relationships they may have
with them

o involves a greater integration of methodologies within a defined population to
test the extent of residents’ different relationships with street trees

o considers the influence of ‘localness’ on street tree perception as well as
investigating factors that have generic appeal

» looks specifically at the validity of visual simulation surveys as a tool to
understand perceptions of street trees

e aims to identify effects of tree size and proximity on residents’ satisfaction.
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Methodology

Introduction

Urban forestry researchers have been able to describe the attributes of street trees
that residents prefer and find annoying and have begun to establish patterns of
behaviour towards street trees in different situations including at a neighbourhood

level, close to people’s homes and in visual simulations.

However, there is little UK research in this field and understanding is further limited
due to concerns about extrapolating conclusions beyond their place of origin. There
are also other limitations to ongoing research related to the reliance on quantitative
methods which mean there is little in-depth understanding of the relationship that
residents have with street trees. Furthermore, the methodologies that have been
used have not been carried out in an integrated fashion casting doubt over the

appropriateness of sharing conclusions from each component.

Research specifically addresses residents’ relationships with street trees in these
three scenarios:

* The relationship a resident may have when regarding the overall street
scene.

* The relationship a resident may have when in their house or carrying out
house related activities.

* The relationship a resident may have with street trees in a visual simulation
situation.

The methodology also addresses the issues raised in the literature in order to create
a greater understanding of residents’ perceptions of street trees. The aims of the

research are thus to:

* Further knowledge regarding the factors that affect residents’ perceptions of

street trees.
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»  Consider the positive and negative relationships that exist between residents
and trees in the context of the street and the nature of the value system
underpinning these relationships.

= Review and utilise a range of current approaches used to determine
residents’ values and perceptions of street trees in relation to specific case
studies of street tree populations and local street communities.

= Evaluate the impact of tree size and proximity on residents’ perceptions of

nearby street trees.

Figure 2 illustrates the approach used to meet these objectives.

Research design

Firstly a pilot study was carried out to address two areas of weakness highlighted in
the literature review namely increasing understanding of UK residents’ perceptions
of street trees and developing a visual simulation method that was realistic and
maintained control over the variables. These pilots were subsequently modified to

inform the approach used in the case study.

One pilot study consisted of a householder survey seeking information about
residents’ perceptions of the tree closest to their home and was carried out to
Increase basic knowledge of UK residents’ attitudes to street trees; as well as
evaluating the usefulness of such an approach, and a summary of it is provided on
page 49 (Flannigan, 2005). The questionnaire was based on previous work by
Sommer et al (1989, 1990) but was directly adapted from Schroeder & Ruffolo
(1996) who had applied it to the Chicago suburb of Downers Grove. An opportunity
to compare UK and USA residents’ perceptions was also thus realised by
comparing results from these two papers which addressed ongoing concerns about
extrapolating results beyond the location of the study area (Schroeder et al, 2006)
and a summary of this paper is also provided on page 49.
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The majority of research into attitudes to street trees close to residents’ homes has
been undertaken in the USA, where a generally positive attitude towards such trees
exists. Limited UK research thus far suggests less positive attitudes to street trees,
which is reinforced by anecdotal reports from professional Arboriculturists who |
describe negative opinions by residents to nearby trees. Residents from three case |
study areas in southwest England were questioned about their attitudes to nearby
street trees by the survey method developed by North American researchers
(Sommer et al, 1989; Schroeder & Ruffolo, 1996). The survey assessed residents’
satisfaction with the benefits and annoyance they receive from the trees; the trees’
size, shape, and growth rate. Two case studies considered regularly pollarded street
trees and one case study used non-pollarded trees. Residents had a generally good
overall opinion of the tree near their home irrespective of tree type, rating visual
altractiveness as the highest benefit and raking fallen leaves in autumn as the most
annoying feature. Annoyances were rated less significantly overall than benefits.
Demographic factors appeared to have little influence on attitudes to trees although
evidence was collected that found when physical ability is negatively affected by age
overall opinion of nearby street trees reduces. No resident reported that the tree
outside their home was too small or grew too slowly, suggesting that residents

oreferred smaller trees. diGaY
Summary of the pilot householder survey used in south west England (Flannigan, 2005).

Research on residents’ attitudes has shown that street trees are highly valued
elements of the urban environment and that their benefits far outweigh their
annoyances. Much of this research was done in communities in the United States,
and it is uncertain whether the findings can be generalized to other communities or
countries. We compared residents’ opinions of street trees, perceptions of the
benefits and annoyances trees provide, and preferences for tree size, shape, and
growth rate between three communities in the United States and the United
Kingdom. Overall, opinions of nearby street trees were positive and did not differ
between the two UK communities and the U.S. community. Respondents in the UK
communities rated annoyances as more serious, shade as less of a benefit, and
physical benefits as more significant than did the residents of the U.S. community.
Respondents in the two UK communities also preferred smaller trees with slower
growth rates. Although these comparisons cannot be used to make inferences about
differences between the entire United Kingdom and United States, they do suggest
some specific ways in which community characteristics such as climate and

oroximity of trees to houses may contribute to variation in attitudes toward trees. |
Summary of Flannigan’s (2005) and Schroeder & Ruffolo’s (1996) comparison of
householder’s opinions of street trees (Schroeder et al, 2006).

Data from Flannigan's (2005) surveys was also compared with that from Schroeder
& Ruffolo's (1996) earlier study. This was the first investigation of similarities and
differences in attitudes toward street trees between residents of communities in the

UK and the USA. Results indicated that overall the international conclusions about
residents’ high preference for nearby street trees were relevant for the UK yet

differences do exist between different communities.
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Visual simulation design issues

This thesis also had to address the shortcomings found in earlier visual simulation

research, examples of which are illustrated below, to accurately convey the

problems of this type of investigation to date.

The two images in Plate 2 are examples of those used in Schroeder & Cannon's
(1983) study of street tree aesthetics in Ohio. They illustrate several of the key
criticisms particularly around the issue of consistency. For example, the roads are
aligned differently; the properties are of different designs; and in the lower images
the overhead power lines are visually dominant. Schroeder & Cannon recorded
several aspects of the images noting that features other than trees, such as bare
soil and cars, influenced aesthetic opinion but the significance of these factors for

residents was not addressed because of the quantitative nature of the methodology.

They also noted how difficult it was to control the variability of the participants
explaining how the age of the residents within their 16 randomly selected streets

varied considerably.
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Figure | — Exampile of a siree! rated high in esthetic guality. Thare sre many large troes and no cars.
The houses are mostly hidden by 1he rees.

Figure 2 —Exampie of a street rated low In esthetic quality. The newly planied trees are very small
Sulldings, wlilily poles, and wires are In piain view.

Plate 2 - these images from Schroeder & Cannon (1983) illustrate common limitations around
the issue of consistency. For example, the roads are aligned differently; the properties are of
different designs; and in the lower images the overhead power lines are visually dominant.

The set of images below are from Sommer et al (1993a) and illustrate a sample of
the 80 photographs they used in their study comparing the different methods used
to ascertain responses to street trees (Plate 3). Participants were required to rate
them for visual aesthetics, shade and overall suitability to ascertain whether species
Influenced perceptions of these factors. Similarly to Schroeder & Cannon (1983)
these slides show how difficult it was, despite their efforts, to control the variables.
For example, the Fern pine image contains an overhead power line whereas the
Chinese hackberry does not and as Schroeder & Cannon (1983) have described
this has a significant influence on image perception. Participants in this part of their

research were also students and it is possible that this group of respondents have
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yet to face issues around property maintenance and therefore perceive the

relationship between street trees and property differently than house owners.

Chinese hackberry

Figure 1. Examples of trees shown to students via slides to obtain species ratings.

Plate 3 — examples of images used by Sommer et al (1993a) which demonstrate significant
variability of content.

Williams (2002) asked randomly selected participants in Melbourne to assess trees
In a series of 36 slides for size, form and foliage. The images in Plate 4 further

llustrate the difficulties of controlling variables where in the examples image quality
s affected by overhead power lines in the photographs internally labelled Figures 3

and 5 but not in Figures 4 and 6.
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Figure 5. Category 5. Figure 6. Category 6.

Plate 4 — examples of images from Williams (2002) demonstrating visual inconsistencies

Orland et al (1992) introduced digitally enhanced photographs into street tree
research (Plate 5). Although their focus was on people's perceptions of property
values their work opened the door for better control over the street variables.
Despite the poor quality of this reproduction it is possible to see how this technology

allows the tree variable to be manipulated.
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Figure 1: Typical Image: Original View and Manipulated View With Large Tree
Added

Plate 5 — it is possible to make out the added tree in the bottom image (right foreground)
demonstrating how Orland et al (1992) used digital photography to resolve issues around

variability of image content.

Sommer & Summitt (1995) used line drawings to maintain control over the variables
when attempting to evaluate perceptions of tree shape and size. As Plate 6
demonstrates this objective was successfully met but at the significant cost of a loss
of realism when compared to photographs. With people’s perceptions of trees
appearing to be based on a wide range of tangible and intangible factors including
visual, aural and olfactory impacts such a loss of realism could encourage viewers

to view these images as abstract ideas rather than associating them with their day-

lo-day experiences of trees.
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Figure 1: Tree icons Used in the Research

Plate 6 — line drawings used by Sommer & Summitt (1995) demonstrating the lack of realism
of this method

Sheets & Manzer (1991) also used line drawings and it is possible to see the same

Issue (Plate 7).

05



s el o T ST T Ry
415 e cha B A LTS ey B
B A0 v T e R g LY -
i = i - _ | [ o

& -'L'#_ o o §

ll' .-.-‘r
l__
* . ‘ L

11 . i
" N
! |
" \
1 1
L . L
L b :
i il 5 st A i 5 e
n = . 3 1 e 5
. ] a
1 : 1F " .
5 4% e
- 5 ¥ & o . ;
..I. 1] ! :
[ ] ; \ % i, =
s 4 " | " L] _. . i
| i 1t v w
i I A “.J'n. L &3 J
i i - |5 ' ]
] | L L Y = 0 - 4 i
a L o i = = F
i | 155 i "l =3 i
- - . L J L r
- 1 i L | b e
3 i T, i
o " " - L1 i ..|I -
oy &
" A o O T
= A I-. - i .I ¢
i 1k o R - [} e ’
" o . - s
i B L, e
" o5y " L
l B - \
. TR g 2 " -
g T ! . - . 2 ¥ &
¥ '
(W . ] L ] B,
r o
d e ; | '
| 4 1 .'.I i L] N
- hy ' s =
[ . & i L1 L
b i y i. = L
" [
- l‘! " | = .
; P - . | .
i 1 L
| ; i — |
o | J i ol Rl
’ 5 I r‘ . L a
- | g
I i - L 1
] ! L M ; " -
[ : |
i ] 5 alj
. 1
A il
b L]
- ] I
[ 1‘! [
- x ' L | )
& B i | i ¥
1 -
» ) N — '
[ %] i Y
- i I.I v _—
B g "-‘h}h i 4 '
Y. I, | .
u | y i
. 5
k " |

L

="

': LAY :E‘,
:II L 4 o

Figure 1: Slides Used for the No-Vegetation and High-Vegetation Conditions for
Experiment 1

Plate 7 — a further example of the loss of realism from line drawings (Sheets & Manzer, 1991)

Because of the lack of such visual simulation research in the UK, and the reliance

on non-digital image methods, which lacked control over the variables, it became
necessary to develop a method for use in the UK. Two pilot studies were carried out

specifically to develop Orland et al’s (1992) digital photograph approach. The first
pilot involved a survey of residents in a suburban street in Weston super Mare whilst
the second pilot was carried out at the Arboricultural Association National
Conference, 2005.
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Visual simulation pilot survey — Weston super Mare

This pilot study relates to a cul-de-sac location that had once been lined with cherry
trees but which had all been removed by the local Council to prevent claims being
made for trips or damage to property caused by the cherry tree roots. When the final
few trees were felled a delegation of residents demanded re-planting which the
Council agreed to do following more detailed local consultation.

Survey forms were subsequently sent to all 47 properties in the street asking the
inhabitants to make a choice of replacement tree. The survey showed four images
on one sheet of A4 paper (Appendix C, Slide M) and asked residents to rate them in

order of preference. The pollarded tree (Appendix C, Slide M; Image 2) was familiar
to residents because the surrounding streets contained such trees. The images
therefore contained a range of generic tree shapes considered suitable for that
location which represented trees of different sizes so residents were able to
consider what the future would hold in terms of their growth.

By using the background image of their street with different tree types superimposed
meant that residents could make a judgement about how their street would look as
the trees grew into the future. No special equipment or techniques needed to be
used to acquire the background image except a digital camera. The images of the
trees were created using Adobe Photoshop, based on shape rather than species
with the three main types shown namely columnar and spreading alongside the
locally common pollard.

Thirty five responses were returned from forty seven surveys sent out for a
response rate of almost 75%.

Table 3 provides a summary of the responses to each of the images. Although not

everyone commented on each tree, which is why the totals are not all the same,
Image 1 was clearly the most favoured tree.
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Total responses
Image Preference
g recorded

1 Most pleasing to the eye
Columnar shaped Second most pleasing to the eye
tree Least pleasing to the eye

Most pleasing to the eye

2 Second most pleasing to the eye
Pollarded shape ~ Third most pleasing to the eye
Least pleasing to the eye
: Most pleasing to the eye
Second most pleasing to the eye
No street tree
_ Third most pleasing to the eye
present.
“Least pleasing to the eye

A Most pleasing to the eye

Second most pleasing to the eye

.p.

Spreading shaped

" Third most pleasing to the eye

Least pleasing to the eye

Table 3 - Summary of residents’ preferences for the images shown in the visual simulation
survey pilot study in Weston super Mare.

tree

Crucial for the development of the visual simulation survey methodology was the
way in which residents accepted the images as suitable surrogates to the real world
by demonstrating that they were able to make informed decisions based on the
scenes. Testing this method to evaluate residents’ opinions of street trees in a
situation where the outcome would affect their lives added a degree of authenticity

to the images that would be difficult to achieve otherwise.

Pilot study - Arboricultural Association Conference, 2005

A larger collection of slides were prepared using the same methodology described
above incorporating four separate images containing different street tree types but
each with the same background, onto one slide (see Appendix C, after Slide M, for
an example of one of these slides). Forty one slides were subsequently shown to
delegates at the Arboricultural Association National Conference at Exeter in 2005



where volunteers completed a survey ranking images in order of preference during

a lunch interval.

The trial showing of these images indicated that participants could rank the four
images in order of preference supporting the results of the earlier trial. Another
important issue was also resolved about preparing the content of the slides so that

meaningful results can be achieved.

Although Conference participants were able to rank the images in order of
preference it was not possible to pinpoint, when analysing the results, why images
were preferred because the mix of images meant that it could be either tree size or
tree shape. This discovery was particularly relevant because research was
investigating whether tree size and other spatial features influenced residents’
values of street trees.

The set of slides that would be shown to residents in the study area would therefore
have to enable effective analysis but also be relevant, in the context of residents’

experiences with street trees. This would assist with investigations whether
residents had a different relationship with street trees in a visual simulation context.
Images used in the case study were therefore modified to address the shortcomings

highlighted in the Arboricultural Association element of the pilot study.

Case study: addressing the three relationships

The next stage involved developing a process that could interrogate residents’ in-
depth attitudes to street trees paying particular attention to three identified
relationships from the literature namely with street trees in their neighbourhood, their
closest tree and when evaluating street trees in visual simulation surveys. A survey
method was thus prepared that would enable residents to provide detailed

responses. See Figure 2 for a summary of this approach.

McLean et al (2007) have criticised the focus on quantitative research into attitudes
to urban trees noting that the opportunity to gain far richer data has been missed,
particularly when considering the unknown, but potentially limitless, interactions that
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exist between people and street trees. Examples of such include changes due to the
seasons, different times of day and spatial qualities of the tree and the street layout.

This thesis recognises MclLean et al’s (2007) recommendation for more in depth
understanding of residents’ perceptions of street trees but at the same time

acknowledges the paucity of basic data of such perceptions on the UK. A
methodology has subsequently been adopted to address both these factors by

combining qualitative and quantitative methods. Thus a systematic, quantitative
approach, utilising the detailed background work carried out by Sommer et al/ (1989)
would be productive because it would enable direct understanding of key issues
thereby addressing the veracity of the ‘| love trees but..." phenomenon described in
UK publications, which is so at odds with the international literat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>