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Abstract

Ode, A., 2003. Visual aspects in urban woodland management and planning.
Doctor’s dissertation.
ISSN: 1401-6249, ISBN: 91-576-6420-X

Urban woodland is an important component of people's everyday environment, both as an
attractive environment to visit as well as being an intrinsic part of the surrounding
landscape. This thesis focuses on one specific aspect of the urban woodland - the visual.
The visual aspect is how most people experience the woodland, both when visiting and as
part of their everyday landscape. In order to take visual aspects into account there is a need
to have tools and approaches for analysing and describing these.

This thesis highlights the importance of management context as well as providing tools
for the spatial analysis of visual aspects. The methods used are a combination of predictive
modelling, literature reviews and visibility analysis. Based on landscape aesthetic theories,
a set of visual concepts were distinguished that were also supported by management
guidelines. These visual concepts are: diversity, scale, visual accessibility, stewardship,
naturalness and coherence. Visual concepts are presented both in relation to their theoretical
basis and to the physical attributes influencing them.

Visibility analysis was explored as a way of modelling visual aspects in urban woodland
management and planning, with a focus on woodland as an important visual element in the
landscape. Visibility models were developed as a way of analysing the contents of the view
with regards to woodland. Using a case study area in Aberdeen, Scotland, the contents of
the view were analysed both in relation to preferred forest types as well as for the concept
of visual diversity.

In addition to the focus on visual aspects, this thesis also highlights facets of the
management context that influence visual management. These are urban pressure, cultural
context and management paradigm. These three factors are important for interpreting and
understanding the way management and planning strategies are carried out and hence offer
insights into visual resource management.

The result of the thesis provides a framework for including visual aspects in urban
woodland management and planning as well as being a base for future research within the
field.

Keywords: urban forestry, landscape aesthetic, spatial analysis, landscape
preference.

Author’s address: Asa Ode, Department of Landscape Planning Alnarp, Swedish
University of Agricultural Sciences, PO Box 58, SE-230 53 Alnarp, Sweden.
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Introduction

This thesis focuses on one important part of people’s everyday landscape — the
urban woodland. The thesis has further chosen to focus on one specific aspect of
the urban woodland, the visual. The aim has been to explore what visual aspects
are, what their role is in woodland management and planning, and how they may
be encapsulated for the analysis of visual aspects. The thesis considers theories of
landscape aesthetic explaining how we see and react to our environment. It strives
to use these theories for tools to incorporate visual aspects in the management and
planning of urban woodland. Through the use of case study areas both in Sweden
and Scotland the intention is to provide knowledge that is not dependant on
regional or cultural context, but is applicable on a broader European scale.
Woodland can be strongly influenced by urban processes, and so may be defined,
by dint of its spatial location relative to urban areas, as “urban woodland”. This
provides the woodland with unique characteristics and situation. Through its
location in the urban landscape it is a woodland that people experience on a daily
basis, making the visual appeal of the woodland important.

How can visual aspects be taken into account in management and planning? This
thesis emphasise the role of woodland in relation to the urban area. Considering a
number of different approaches, it provides a syntax for the inclusion of visual
aspects in management and planning. Of these, the approach taken further for
investigation has been the concept of “the woodland” as an object in space. As
such “the woodland” may be viewed as one feature among many forming a
landscape but it self composed of smaller objects (for example compartments). It
is both the specific characteristics of component objects and the arrangement of
these components in space, which is seen as characterising the higher level of
“woodland — landscape”. A consequence of focusing on the woodland as an object
is that experience of woodland has been of less interest, and will therefore not be
specifically stressed in this thesis, other then its consequences for the woodland
characteristic. This thesis will subsequently emphasise the physical appearance of
the woodland in relation to visual quality.

Urbanisation and the need for urban nature

Our society is becoming more and more urbanised. Urbanisation is a worldwide
phenomenon with 70 % of the European population living in urban areas (EEA,
1999). Urbanisation is not only affecting the urbanised areas, urban processes
exert an influence on the surrounding landscape. These urban processes cause
among other effects fragmentation of forest (Medley, McDonell & Pickett, 1995)
leading to a change in the landscapes spatial pattern as compared to the unaffected
rural area (Antrop & Van Eetvelde, 2000). The process of urbanisation has lead to
a decrease in available green spaces within the city and hence put pressure on the
existing woodland.

The positive effect of urban woodland on the environment has been the subject of
several studies, focusing both on the biodiversity and the reduction of pollution
(e.g. Forrest, Konijnendijk &Randrup, 2000). In an urbanised society, green areas
are also important for people as a place for amenity, contact with nature and



recreation. Green areas have been proven to have positive effects on peoples
health and to reduce stress (e.g. Grahn & Stigsdotter 2002, Kaplan 2002). These
benefits could be provided by urban woodland as one part of the urban green
structure and could therefore be considered as an essential part of the urban fabric.

Urban forestry

Urban forestry is an expanding research field through Europe, with the focus on
tree and forest resources in the urban or peri-urban area. Urban forestry is often
described as an interdisciplinary and transdisciplinary field (Randrup & Nilsson,
1998) with researchers and practitioners from different backgrounds researching
in and influencing the development of the field. Nonetheless, urban forestry could
still be characterized as an area of applied research where the practical
implications of research results are paramount, and the development of theories
has been of less significance. There is a need for development of a stronger
theoretical base within the field, as highlighted by Konijnendijk (1999). This
thesis aims to contribute to such a base of theory for urban forestry, connecting it
to the theory developed within landscape aesthetics.

The field of urban forestry has been growing since its start in North America in the
1960s, when Jorgensen coined the term ‘urban forestry’. However, the definition
of an urban forest varies within the field. Between Europe and North America a
simplified distinction is that the North American tradition includes all vegetation
within the city (Miller, 1997) and the European definition emphasises the meaning
of forest as a forest ecosystem (Konijnendijk, 1997). Konijnendijk (1999)
identified a further distinction within urban forestry — tree based and forest based.
Since this thesis focuses on the forest element specifically, the term urban
woodland is used to avoid confusion.

The definition of urban woodland for this thesis is an identification of the core of

the urban woodland concept, rather than a distinction of the outer boundaries. The

urban woodland is for this thesis therefore defined as:

¢ dominated by a tree canopy, though open areas and areas with bushes could
be a part of the woodland.

¢ influenced by urban processes, mainly through visits by urban people.

This definition of urban woodland allows the more naturelike parks with a tree
cover, as well as the urban influenced woods in the rural landscape to be included
in the urban woodland concept.

The urban woodland has different origins, which in turn provide different context
for management (Konijnendijk, 1999). However, the urban woodland will,
regardless of origin, have to meet the demands of an urban society, demands
arising from the benefits and value of urban woodland and nature as presented by
several authors in the field (see Table 1). However, each of these values or
benefits puts different demands on the woodland in order to be fulfilled and may
even be contradictory with regards to their expectations of the woodland (e.g.
Konijnendijk, 1999; Tyrvéinen, Silvennoinen & Kolehmainen, 2002). In order to
create acceptable solutions and rich environments for the urban population,
management based on the values of the given urban society is required



(Konijnendijk, 1999) and would benefit from taking visual aspects into account in
order to create solutions acceptable for the general public.

Table 1. Benefits and values of the urban forest (based on Adams and Dove, 1989; Baines,
1995; Bradley, 1995, Bradshaw et al. 1995; Evans, 1984, Gordon, 1990; Grey & Deneke,
1986; Hodge, 1995; Hough, 1995, Konijnendijk, 1999; Laurie, 1979, Rydberg and Falck,
2000; Schroeder, 1989; Smardon, 1988; Wheater, 1999).

Social/individual Economical Technical/Environmental Biological

Emotional Intellectual Socially Physically Direct Indirect Climate Engineering use

- Perceived | -Humanand | - A vehicle - Children - Natural - Attracting - Temperature - Erosion control | - Habitat for the

benefits historical for play and resource, development | modification - Improve water | urban fauna

- Freedom, perspectives community health timber and -Energy - Reducing heat quality - Nature

- Peace - Cultural involvement - Improve- fibre conservation islands. - Watershed conservation

- Solitude heritage - - Recreation ment of - Forest - Microclimate protection, - Ecological

- Harmony indicator of - Children health, both productive - Summer shade - Wastewater stabilisator

- Spiritual historic play psychological | industries - Wind management - Ecological

refresh- events. - Contact with | and - Land protection -Noise abatement | function

ment - Evoke nature and physiological | reserve - Air movement - Improve air - Ethic - own

- Contemp- | memories of | wildlife - Higher - Estate value - Precipitation quality by value

lation other times - Environ- perceived - Tourism and and humidity pollution - Block of native
and places mental quality of life | recreation reduction species
- Amenity amelioration - Recreation - Biofuels - Glare and - Provide
- Beauty, - Education reflection control | microclimate for
aesthetic - Traffic control woodland plants
appreciation - Noise reduction | - Preservation
- Architec- - Shelter and maintenance
tural use - Dust traps of forest
-Aesthetic use biodiversity

The significance of visual aspects

“The landscape is both inherently visual and also much more than simply visual.”
Lange & Bishop, 2001.

The visual aspects are just one quality of the landscape among many. However,
since most people base their experience of their environment primarily on their
visual senses it is an important quality for people. The importance of taking visual
aspects into account in landscape assessment and planning has been stressed both
in research (Lange, 1994) and application (e.g. Countryside Commission, 1993).
However, studies have shown that the visual aspects are often only considered in
the last phase of projects and impact assessments, to show what the impact on the
visual resource would be from the exploitation rather then an integrating aspect
through the process (Lange, 1994).

All landscapes are not under the same pressure for visual exposure, whether this
be due to inherent qualities influencing the visibility of landscapes (e.g. Fisher,
1996; Miller, 2001) or purely through variation in the number of people present.
The landscape in the urban fringe is a landscape that is among the most exposed to
people through its being part of the everyday landscape for a large part of the
population. It is the landscape that people see and use on a daily basis.

Within the field of landscape aesthetics there is a substantial body of theory to
explain people’s reactions to and preferences for landscape. These explanations
are further represented by several different paradigms with different rationales for
the explanations given (e.g. Lothian, 1999; Zube, Sell & Taylor, 1982). In the
frame of this thesis some of these approaches will be further emphasised in an
urban woodland context.

However, taking visual aspects into account in landscape management and
planning is not about explicitly creating well-liked landscapes. It is also about

9



providing means of discussing and analysing the existing landscape, as well as
methods for evaluating changes caused by natural processes or management and
planning actions. Approaches for analysing and describing the landscape based on
its aesthetic quality have been of interest in landscape research, with several
approaches presented (e.g. Bell, 1998; Muir 1999). One approach for describing
the visual component in landscape is through the use of visual concepts describing
the spatial pattern of the landscape (Bell, 1998). Miller (2001) presents another
approach, using visibility analysis of different land cover for evaluating changes in
the visual quality of the landscape.

Visual aspects are a feature that is significant for most people’s experience of the
landscape and is hence an important character of the urban woodland. It is part of
the everyday environment for people, both through visits to the woodland and as a
component in the landscape. Management and planning for visual aspects in urban
woodland provides one important approach for creating enjoyable everyday
environments and is also a means for attracting people to recreation and contact
with nature.

Objectives

In the research of urban forestry the need for new and creative strategic
management has been stressed (Konijnendijk, 1999; Nilsson & Randrup, 1997).
Konijnendijk (1999) found in his comparative European study of urban forest
policy that there is a need for more innovative, strategic management, in contrast
to the technical approaches in use today. “Urban forest management asks for
appropriate, innovative methods and techniques...” (Konijnendijk, 1999). There is
a further need for improving the knowledge base for planning, design and
management, in particular for the translation of research findings into practical
management principles (Nilsson & Randrup, 1997).

In his overview Konijnendijk (1999) stresses the need for improving the
understanding of people’s relationship to urban woodland, what they like and what
they want, in order to include it in management and planning. To a large extent
people experience the woodland visually and therefore the evaluation and reaction
towards its appearance is important. As a research area landscape aesthetics has
much to offer the urban-woodland manager. Several studies focusing on the
experience of woodland and peoples behaviour has been taken through (e.g.
Axelsson-Lindgren, 1999; Kardell, 1982; Lindhagen & Hornsten, 2000; Koch &
Jensen, 1988). These studies have provided an important knowledge base with
regards to the relationship between people and woodland, both with regards to
emotions as well as behaviour. However, within the research there has been little
interest in providing a deeper discussion of spatially applicable concepts in order
to analyse the visual resource of woodland (see Paper III for an overview of the
research).

This thesis concentrates on new and innovative approaches for management and
planning of urban woodland based on theories developed in landscape and forest
aesthetics. In order to do so, technical aspect of management (such as thinning
regimes) have been found to lie without the thesis framework.
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Beside the more general aim of improving the theory base of urban forestry with
regards to visual aspects, the following objectives for the thesis have been
established:
e To explore selected factors influencing the context of urban woodland
management and planning.
e To develop a method for describing urban woodland based on spatial
variables and quality factors.
e To develop methods for describing and quantifying visual quality in
urban woodland.
e To explore how visual concepts and visibility analysis could be applied in
a management and planning context.

Theoretical framework and methodology

This thesis has come to focus on the visual aspects of urban woodland
management and planning. The thesis focuses on one limited aspect with regards
to urban woodland management and planning — the visual. The work with the
thesis combines the knowledge available in two specific and distinct fields — urban
forestry, and here explicitly urban woodland management and planning, and the
field of landscape aesthetic. This thesis has limited itself to just focus on urban
forest, excluding the research conducted in relation to for instance multiple use
forest and landscape management, even though knowledge from these areas are
clearly applicable also in an urban woodland context.

As a frame for the work with the thesis a general methodology has been chosen
through a spatial approach. This is clearly excluding some parts of the field of
visual aspects. However, the choice of limiting the thesis to a spatial approach
means that a further depth could be reached with regards to that issue.

In the following sections the main approach for the thesis will be presented, and
the field of urban woodland management and planning and landscape aesthetic
will be outlined and presented in relation to the topic of the thesis.

Research methodology

The thesis is through its application of theory from landscape aesthetic on urban
forestry using an explorative approach when discussing what visual aspects are
and how they could be analysed and described in a management and planning
context. Through reviews of literature the context of management as well as visual
concepts are explored, providing a theory base for the further application of these
concepts in an urban woodland management and planning context.

For the application of the theory in an urban woodland context, a spatial approach
has been chosen. One of the main objectives for the choice of a spatial approach is
that in management and planning communications is mostly done through maps.
The focus through out the thesis is hence on the spatial structure of the urban
woodland and its spatial configuration in the landscape, relating this pattern to
visual aspects. For spatial analysis of patterns and structure, the uses of
Geographical Information Systems (GIS) provide a powerful analytical tool, and
have subsequently been used for management and planning in the forest (e.g.
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Wing & Johnson, 2001). GIS has been described as: “An organised collection of
computer hardware, software, geographic data and personnel designed to the
efficiently capture, store, update, manipulate, analyze, and display all forms of
geographically referenced information. Certain complex spatial operations are
possible with a GIS that would be very difficult, time-consuming, or impractical
otherwise” Berry (1993, after ESRI 1991). GIS has further been used in visual
resource management for a landscape context (e.g. Fisher, 1996; Miller, 2001).

Through the thesis explorative character, it does not strive to provide direct
applicable and transferable result for the practical management. The thesis will
rather show on innovative ways of analysing and describing visual aspects that
through further development could be practically applied in management and
planning.

Urban woodland management and planning

Planning and management are intertwined concepts, as elaborated by Steiner:
“The management of resources may be a goal of a planning process, conversely
planning may be a means of management” (Steiner 1991). The process of planning
involves the establishment of goals, policies and procedures (WWWebster
Dictionary 1998) and management are concerned with the accomplishment of the
goals set in the planning process. Management is therefore the implementation of
measurements (or none-measurements) in order to reach the desired end (Steiner
1991).

Within the context of urban woodland, the planning sets the goal and priorities for
the management to be implemented. The goals and priorities are set by society,
depending on the values and benefits they demand on the woodland. However, all
management strategies affect the woodland, through the direct measurement and
the natural dynamics of the woodland. The management (or non-management)
affects the appearance of the woodland, and this appearance could subsequently be
taken into account in the planning and management process.

Konijnendijk (1999) provides an overview of the European situation with regards
to urban forestry as it stands at the turn of this century, the main emphasis being
on the woodland element. His study shows that throughout Europe, the urban
woodlands are predominately owned by municipalities, and hence managed by
them. However, there is often a lack of competences and overall strategies for
urban woodland management, with management focusing more on the operational
level and less on planning and policies. Management plans often focus on the
technical aspect of management rather then on the goals and strategies to reach
those goals. Konijnendijk further identifies both private and public actors (mainly
representatives on a local level; politicians, public, interest groups) involved in the
planning and management process, with a varying, often low, degree of public
participation. Though Konijnendijk (1999) found that throughout Europe the
institutional setting for management is similar, there are still differences in
management practice between countries (as explored in Paper II) that could be
explained by the introduction of a wider management context.
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Konijendijk stressed the differences between urban and rural forest management
and the need for a change in approach when taking rural forest practice and
transforming it to urban. Within the suburban landscape, there is a gradient of
urban influence, changing the character and pressure on the landscape (e.g.
Medley, McDonell & Pickett, 1995). An assumption is therefore that this gradient
of urban influence is also found within woodland and thereby also a gradient in
management strategies with regards to urban influence.

Urban forestry is a multi- and transdisciplinary research field, and the management
of these areas are also done with several competences involved. Between
disciplines in nature resource management different paradigms towards
management could be found, relating to man’s relationship with nature — the
biocentric and the anthropocentric paradigm (e.g. Stanley, 1995). These paradigms
affect the goals and strategies for management and planning. While the biocentric
paradigm focuses on the ecosystem and ecological health the anthropocentric
paradigm focuses on the human needs and benefits from the natural resource. In
Paper 111 the two paradigms representation in urban woodland management will be
examined.

Visual aspects - the field of landscape and forest aesthetics

We perceive the landscape and our surrounding environment through the use of
our senses. Sight interacts with other senses, like hearing, smell and touch, but is
considered to be the most important, contributing to 80% of our impression of our
surroundings (Bruce, Green & Georgeson, 1996). While recognising the
importance of other senses, this thesis has focused solely on the visual perception.
With regards to explaining our reactions and preferences, several rationales exist
and several frameworks for classifying these models have been developed, as
presented in Table 2 (Daniel & Vining, 1983; Lothian, 1999; Zube et al. 1982).
The first division found is with regards to a subjectivist and an objectivist
paradigm (Lothian, 1999). For the subjectivist paradigm the focus is on the
provision of psychological explanation to preferences and hence focusing on the
responses. The objectivist paradigm on the other hand focuses on the physical
appearance of the landscape.

Table 2. Comparison of paradigms of landscape quality assessment, after Lothian (1999).
Subjectivist paradigm

Lothian, 1999 | Subjectivist (psychological) paradigm Objectivist (physical)
paradigm
Zube et al. 1982 | Psychophysical Cognitive Experiential | Expert
Daniel and Vining, | Psychophysical Psychological | Phenomeno- | Ecological | Formal
1983 logical Aesthetic Aesthetic

The subjectivist paradigm

Within the subjectivist paradigm three approaches towards landscape has been
distinguished according to Lothian (1999), the psychophysical, the cognitive and
the experiential. In the frame of this thesis the focus has been on the
psychophysical and cognitive approach through its stronger links with the visual
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quality of the landscape. Both the psychophysical and the cognitive approach have
used empirical preference studies to build and form their respectively theory base.

For the psychophysical approach the focus for these studies has been the “liking”
of landscape measured on a scale (Daniel, 1990). This aesthetic evaluation has
then been explained through the measure of variables within the view, these
including features like perimeter of vegetation and water (Daniel & Vining, 1983).
The psychophysical approach to landscape has to a less extent come to focus on
linking their result regarding preferred variables with explanation theories with
regards to spatial arrangement. However, the psychophysical approach has been
applied in forest management and planning through the development of the Scenic
Beauty Estimation model among others (e.g. Daniel & Schroeder, 1979). Within
the psychophysical approach several of the Nordic preference studies could be
classified to, since the focus has been on providing information with regards to
preference based on the ratings of forest environments rather than linking them to
an explicit aesthetic theory (e.g. Hultman, 1983; Koch & Jensen, 1988). However,
while the psychophysical approach as presented by Daniel (1990) focus on the
combination of variables, the Nordic studies have in a higher degree come to focus
on the environment as a whole or individual elements, in other words — not the
interaction between several variables. Several of the findings from this approach
has been presented by Ribe (1989) in his review of preference research in relation
to forest attributes, showing:

e  Open forest is preferred to dense

e  Old trees are preferred over young trees.

e  Ground slash and other evidence of harvest are disliked

e Ground vegetation increases preference

e Specie variety enhance preference
Beside the attributes provided by Ribe, there have also been findings from both
the Nordic countries and the UK showing on the preference for mixed and
broadleaves forests contrary to coniferous (e.g. Koch & Jensen, 1988; Lee, 2001).

Within the cognitive approach Kaplan & Kaplan (1989) provides an explanation
framework for preferences relating to cognitive aspects of our environment. The
framework has as its basis our need to obtain information about the surrounding
environment in order to survive within it. This could be explained with the matrix
presented in Table 3. The matrix is concerned with two dimensions: informational
needs (understanding and exploration) and the readability of information
(immediate and inferred/predicted).

e  Coherence — the order and level of direction of attention, how the scene
hangs together.

e Complexity — the amount of visual elements present in the scene, how
intricate and rich a scene is.

e  Legibility — the intuitive understanding of a place and how easy that place
is to remember. While coherence is a spontaneous factor, legibility is
dealing with both the coherence and the structure.

e Mystery — the promise of learning something more in the scene if we
could walk further into it.
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Table 3: The Preference Matrix as developed by Kaplan & Kaplan (1989).

Informational needs
Understanding Exploration
Readability of Immediate Coherence Complexity
information Inferred/predicted Legibility Mystery

For the cognitive approach it has been a rather strong focus on people’s
spontaneous and instant reaction towards the landscape, rather then the actual
landscape. Based on the reactions, explanation and measurement of the concepts
within the scene has been analysed (e.g. Daniel & Vining, 1983). There have been
few studies trying to establish linkage between vegetation structures with the
exception of Purcell & Lamb (1998). In their study they showed that the results
from their preference study of vegetation formation and density and extent of view
could be related to the informational framework. The higher preference for low
sparse forest over scrub could be explained through the increase of legibility,
mystery and coherence.

The objectivist paradigm

While the subjectivist paradigm as presented above mainly has come to focus on
preferences and aesthetic as instant and spontaneous responses the objectivist
paradigm is in a higher degree focusing on the respondent’s prerequisite
knowledge as a base for aesthetic appreciation. Within this paradigm Daniel and
Vining (1983) distinguished two different approaches, the ‘Ecological Aesthetic’
and the ‘Formal Aesthetic’. Both these could be referred to as belonging to an
expert paradigm (Zube, Sell & Taylor, 1982), though with foundation in different
theories.

The Formal Aesthetic has its foundation in design theories, linking the description
of landscape with terms developed in the aesthetic philosophy and art, and later
transferred to a landscape context. The aim of the approach has been to provide a
language to describe the landscape with regards to aesthetic qualities, mainly in
relation to design, planning and assessment (e.g. Bell, 1998). Within the Formal
Aesthetic several concepts exist to explain the visual quality, both with regards to
the physical attributes of elements but also their interrelationship (see Table 4).

Table 4: Some of the aesthetic concepts found and used by the formal aesthetic paradigm
(Bell, 1998, 1993; Daniel & Vining, 1983, Lucas, 1991).

Physical attributes | Form/shape Line Colour
Texture Size

Interrelationship Diversity/variety Spirit of place Scale
Shape Visual force Harmony
Unity/harmony Strength Contrast
Continuity Rhythm Symmetry

The assessment of the concepts put forward by the design approach requires
formal training in order to interpret the concepts. The design approach shows a
low reliability in tests, either when calibrating between experts or with the public
generally (Daniel, 2001). This low reliability would argue that the concepts
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developed are less valuable for visual assessments and analysis. However, the
Formal Aesthetic is still contributing by introducing concepts that are useful in
order to explain features in the landscape. The ability to get coherence and a
higher knowledge with regards to the aesthetic concepts could probably be
enhanced through training, as shown argued by Bell (1998).

The Ecological Aesthetic links aesthetics with ethics and sustainability and has
also been referred to as ‘Positive Aesthetics’ (for use of the terms see Bishop,
1999; Parson & Daniel, 2002). At its base, it relates to Leopold’s ‘land ethic’
(Leopold 1949), which advocates the moral consideration for aesthetic. As
Carlson explains “...those landscapes we aesthetically prefer will typically be ones
that express things we ethically prefer” (Carlson, 2001). This approach is
emphasising the role of preconception and knowledge, particularly in relation to
the sustainability of the ecosystem, rather than physical appearance alone
(Carlson, 2001; Gobster, 1999). A concept that has been put forward by Nassauer
(1995) and stressed by other researchers of this approach (see for instance
Carlson, 2001) is the concept of care and stewardship. The concept of stewardship
was put forward by Nassauer (1995; 1997) for explaining preferences for
agricultural landscapes. However, while the main advocates of the Ecological
Aesthetic stress ecological health as the basis for aesthetically pleasing landscapes,
Nassauer (1997; 2002) emphasises the need for the understanding of what is
perceived as being good for the creation of an ecologically healthy landscape. This
concept of “perceived good management” has further been put in a forest context
by, for instance, Sheppard (2001) stressing the need for visible stewardship. The
ecological aesthetic provides a link between ecology and aesthetics where our
aesthetic experience is linked to our ethical values. It has placed a focus on
ecologically stable landscapes, stressing the appreciation of naturalness.

Two paradigms — one approach

The subjective and objective paradigm differ significantly in their rational for
explaining and evaluate visual quality of the landscape. However, they are similar
in that they evaluate the same landscape, with the same patterns found within,
using the same type of main medium for perception — the vision.

This thesis focuses on the landscape and its patterns rather than the reaction and
explanations for these reactions to the landscape. In relation to describing these
patterns the different explanation models provide different clues and approaches
for the spatial analysis. For the work with describing the visual aspects of urban
woodland, the explanation models and their differences with regards to their
rational for preferences and quality is hence of less interest. Both the subjective
and objective paradigm could contribute to the development of concepts for
describing visual quality, as shown by Bell (1998) who has shown on the value of
combining the design approach and cognitive approach.

The main benefit of the subjectivist paradigm comes from its strong empirical
base, for both woodland elements as well as the provision of the informational
framework developed by Kaplan & Kaplan (1989). However, through its focus on
people’s reaction rather than on the landscape, some of the explanations are hard
to apply. The objectivist paradigm is on the other hand focusing the landscape and
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therefore provides concepts developed for the description of the spatial attributes.
Though through its base as an expert paradigm, there has been harder to provide
methods that are coherent and repeatable.

Based on the two paradigms this thesis builds a set of concept supported in theory
and applicable in a woodland context. These concepts applicability will be
focusing both on the woodlands visual quality from within the woodland as well
as a feature in the landscape.

The studies

The thesis is based on empirical studies as well as review and synthesis of
previous work related to visual aspects of urban woodland management. This has
been done through the use of three separate studies:

e  Modelling of urban pressure, southwest Sweden (Paper I)

e Literature review of both guidelines and scientific publications (Paper II
and IIT)

e Visibility analysis, Aberdeen, Scotland (Paper IV and V)

Case study areas

The studies forming part of this thesis have taken place in two different contexts,
southwest Sweden and the area of Aberdeenshire, Scotland, (see Figure 1).
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Figure 1: The location of the two case study areas used for the studies.

The study of urban pressure on woodland, Paper I, was carried out in the Malmo
region in Scania, the most southern part of Sweden. The region surrounding
Malmo has been identified as an urban area, with the rural landscape characterised
by intensive agriculture and high density traffic networks (Germundsson &
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Schlyter, 1999). The intense agricultural use leaves little land accessible for the
public, in spite of the Scandinavian common right of access. For Malmo
municipality, less than 20 % of the land is accessible to the public, and for some of
the smaller municipalities in the case study area, accessible land is even more
scarce (Germundsson & Schlyter, 1999).

The study of visibility in Papers IV and V was applied to the built-up area around
Aberdeen, north-east Scotland, and is defined up to the boundary of the Aberdeen
City local authority, an area of ¢.187 km®. North-east Scotland is not a heavily
urbanised area compared with the central valley of Scotland and much of England.
The areas to the north and south of the city, and those along the sides of the Don
and Dee rivers, are dominated by agricultural land and open fields, the principal
woodlands are located in the western part of the area. The woodlands that are
accessible to the public are predominantly those owned and managed by Forest
Enterprise. Those woodlands also tend to be the largest of the woodlands within
the area.

The two areas show similarities as well as differences between them. The
similarities between them mainly concern the study areas themselves. Both are
strongly urbanised, with populations for both areas expanding. For both the rural
areas are dominated by intense agricultural use. However, there are also
significant differences. While the Swedish case area is part of a larger urbanised
region, the Scottish case study area is surrounded by rural areas with low
population density. The woodland parts of the two areas also show variation
between them, the Swedish mostly contains native species like Fagus sylvatica
and Pinus sylvestris while the Scottish site contains a large amount of non-native
coniferous species (e.g. Larix europeae and Pinus contorta). Beside these physical
differences of the case study areas there are also institutional and cultural
differences between the two countries. Some of the institutional differences as
well as a more general discussion of the differences and similarities between the
two countries are presented in Paper II.

Material and methods

Spatial modelling

In Paper I a spatial modelling approach was used in order to determine the degree
of urban pressure on woodlands in the urban fringe. Through the use of
Geographical Information Systems (GIS), opportunities exist to describe and
analyse spatially explicit factors and processes (e.g. Kliskey, 2000). The general
aim of the study was to classify woodlands by urban pressure rather than predict
visitor numbers. The approach combined spatially explicit environmental and
social parameters, developing an index of urban pressure from these. The steps
used in the development of the model for urban pressure on woodland were:

Identification of factors affecting public access and attraction
Quantification of the factors identified and production of map layers.
Weighting of layers and development of the model.

Field inventories and validation of the model.
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The attraction of woodlands to the public is based on several different aspects,
which can be summarized by three main factors: distance, access and quality of
the woodland (Coles & Bussey, 2000). The distance and accessibility factors were
analysed through the application of a distance-decay function for each settlement
and roads, providing a map of potential visitor numbers for the surrounding
countryside. The resulting map presents total potential visitor numbers based on
both the distance and accessibility. Quality was quantified based on commonly
available data. The main dataset used was the land use map from which
information regarding size, forest type (broadleaved or mixed/coniferous), and
length of major footpaths could be derived. Information regarding nature
protection status was obtained from the county administration. Based on
preference studies, weightings for different factors were produced and applied to
reach the overall composite map of visitor pressure on woodland. The model was
validated through field data relating to urban pressure.

Literature review

Within the frame of the thesis two literature reviews were conducted, one of
management guidelines (Paper II) and one of scientific, published, papers (Paper
1II).

Review of management guidelines

In Paper II, the literature review was taken through as a comparative study of
management guidelines between Sweden and Scotland. For the study, 24 forestry
guidelines were selected that included the management of urban woodland; 12
from Sweden and 12 from Scotland/UK. Guidelines were selected mainly through
the use of Internet search engines, publication lists of organisations involved in
urban woodland management, and reference lists in urban woodland literature.
The choice of the guidelines was aimed to cover a broad range of organisations
involved in urban woodland management, thereby providing a diversity of
different types of guidelines with different objectives and foci. In addition to
guidelines, information concerning factors believed to influence the management
of urban woodland, and especially the visual management was collected (e.g.
forest policy, accessibility).

The guidelines were analysed with special emphasis on the parts relating to urban
woodland management. Each guideline was analysed and classified in relation to
scale of management, degree of operationality, emphasis on visual qualities, visual
concepts used and rational for including visual aspects. Concepts judged to be
relevant and applicable to urban woodland, based on the theory of landscape
aesthetic included scale, diversity, naturalness-continuity, stewardship, visual
accessibility, and coherence and were subsequently tested in the review with
regards to their applicability.

Review of research

Paper 111 is a review of scientific papers focusing on urban woodland management
and planning. The selection of papers was, in order to avoid a biased sample,
through a structured search in bibliographic databases, using the following search
terms: urban + management/planning + woodland/forest/nature. From the hit list
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produced by these terms only internationally published journal papers with an
established peer review process were selected for further analysis. A further
exclusion of papers not discussing urban woodland (e.g. focusing on single trees)
was made. The selected papers were analysed with regards to their view of
management (biocentric or anthropocentric) and the strategies suggested, as well
as according to research approach (humanities, science and social science). The
paradigms were mainly judged on the rationale given for management while the
research approaches were based on the methodology chosen for the study rather
than the disciplinary grouping of the author/s.

Visibility analysis

In Papers IV and V visibility analysis formed the basic method for analysing the
quality of the view. A Digital Elevation Model (DEM), is used, showing the
landform of the area, and “lines of sight” (straight lines uninterupted by other
features) calculated. The visibility analysis focuses on the total areal extent a given
location can see and results in a map where the locations are graded with regards
to the amount which can be seen from them (Fisher, 1996). The visibility analysis
were done as a grid operation in Arc/Info GRID (ESRI, 1998) following an
approach developed by Miller (2001) and Miller & Law (1997).

The National Inventory of Woodland (Forestry Authority, 1997) was used as a
basis for analysing the visibility of woodland types. This dataset distinguishes four
types of woodland within the study area (broadleaves, coniferous, mixed and
young trees), and for each of these woodland types the tree heights were
estimated. The visibility analysis was calculated for each of the four woodland

types.

For Paper IV each pixel was analysed using ERDAS IMAGINE (ERDAS, 1999)
with respect to the visibility of each woodland type (Miller, 2001). Through
applying results from preference research to the visibility of woodland type for
individual locations the quality of the view through its woodland components
could be described. Thereby identifying areas with high woodland view quality
(i.e. containing a high percentage of broadleaved and mixed trees in the view) and
those with a low quality of woodland view (i.e. areas containing a high percentage
of coniferous and young trees in the view).

Analysing diversity

In Paper V the visibility of woodland types were further analysed with regards to
diversity. The analysis of diversity is one of the key concepts found in landscape
ecology, and for which there are a number of accepted methods (e.g. Forman,
1995). The Shannon diversity index (see Equation 1) is one of the most widely
used and provides a method for quantifying the diversity based on the number of
different patch types and the proportional area distribution among patch types
(European Commission, 2000). Shannon’s diversity index has been used in
measuring diversity of land cover types in the landscape (e.g. Fjellstad ez al. 2001;
O’Neill ef al. 1988) and in relation to scenic beauty (Hunziker & Kienast, 1999).
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Equation 1

H'= —z p;Inp, Equation 1: Shannon diversity Index.

i=1
Where s = number of land cover type; p;/=proportion of land cover type i, after
Forman (1995).

From the visibility analysis three different types of diversity indices were
calculated using the Shannon’s diversity index.
1. Spatial Diversity Index (SDI) — a diversity index calculated based on the
amount of pixels covered by each woodland type.
2. General Perceived Diversity Index (GPDI) — a diversity index calculated
on a summary of the visibility of the different woodland types.
3. Pixel Perceived Diversity Index (PPDI) — a diversity index calculated on
a pixel level with the visibility of different woodland types as input.

Results and discussion of the studies

Spatial modelling

The result of the model is a classification of woodlands by an index of urban
pressure, which varies 30 fold. Mapping the results (see Figure 2) shows that there
is increasing urban pressure with decreasing distance to the large settlements of
Lund and Malmo, the main exception being the larger rural woodlands that
generally have a higher degree of urban pressure. The smallest woods generally
have a lower degree of urban pressure. The result were highly correlated with the
model result.
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Figure 2: The result of the model for estimating urban pressure for Malmé. ©
Lantmditeriverket 1998, from GSD Terrain-map, dnr 507-98-4720.
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This study shows that by including quality data together with a distance decay
function we are able to explain the spatial pattern of urban pressure on woodland,
a finding which is supported by models developed by Brainard, Bateman & Lovett
(2001) and De Vries & Goossen (2002). As a basis for determining quality factors
as well as the importance of these, preference studies have been the main source of
information. However, one important question that has been little researched is the
role of different woodland qualities in determining the overall choice of which
forest to visit? What is the relative importance of different woodland qualities and
are these generalisable? Studies regarding peoples preference in relation to forests
visits has mainly come to focused either on limited factors (e.g. Hornsten &
Fredman (2000) who focused on distance) or a limited amount of woodland
(Lindhagen, 1996). An exception to these studies is the study by Coles & Bussey
(2000) that has been focusing on the settlement of Redditch and there included all
woodland.

Literature review

Literature reviews were conducted in order to increase the understanding of the
state of the art with regards to both research and practice.

Urban woodland management in practice

The review of management guidelines (Paper II) focused on visual aspects and
how they were handled in two different management contexts, Sweden and
Scotland/UK. The study showed that the guidelines covered all levels of scale,
operationality and emphasis. Visual aspects were justified both by an expert
paradigm and by reference to public preferences for both countries. The use of
visual concepts varied with regards to extent and how they were used. Between
Sweden and Scotland some general differences were found concerning spatial
scale used, the application of concepts, and the justification for inclusion of visual
aspects, these being:

e In Scotland/UK the landscape level is more frequently discussed in
relation to management actions, while the Swedish has come to focus on
the stand level.

e Concepts are used more abstract in the Scottish/UK guidelines while in
Sweden concepts were always related to specific elements or
measurements.

e Visual aspects is in a higher degree motivated by public preferences in
the Swedish guideline while the Scottish/UK guidelines more often
justified them by an expert opinion.

The differences found between the two countries could be explained by
differences in a wider management context (history, land owner structure,
accessibility and forest policy). The review does thereby highlight the importance
of context when transferring management guidelines and strategies — the context
will change the management practice. The study further showed that the concepts
tested (diversity, scale, visual accessibility, stewardship, naturalness and
coherence) would provide a useful approach for analysing visual aspects.
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Urban woodland management and planning in research

In the review process two basic and fundamentally different views towards urban
woodland and its management and planning were represented:

e Anthropocentric - “interpreting environmental and resource issues solely
in terms of human values and standards” (Gilpin, 1996). With regards to
the urban woodland context the anthropocentric paradigm represents a
management and planning system designed for human and societal values
and benefits, where management and planning stresses the need to
enhance the benefits for humans through various strategies.

e Biocentric - as directed towards the ecological system, with ecological
health and integrity as an explicit goal of management (Yaffee, 1999). In
the context of urban woodland, the woodland is viewed as an ecosystem
with inherent ecological characteristics of value, often in need of
conservation measures. Management is striving to increase the
biodiversity and ecological stability while at the same time controlling the
disturbance caused by humans.

These two paradigms are dominated by different research traditions. The
anthropocentric paradigm is dominated by papers from the social sciences (mainly
economic, geography and planning), while natural science (mainly ecology)
dominates the biocentric paradigm. The two paradigms provide different
approaches towards management which can be summarised according to two
related aspects:

o The view of the human within woodland. The human to manage for, as
within the anthropocentric paradigm, or the human as a disturber whose
access must be restricted, as often presented by the biocentric view.

e The view of management itself. As a process with public participation, as
for the anthropocentric paradigm or management as an often expert led
conservation measure, as for the biocentric paradigm.

The two paradigms does hereby provide different context for visual management
regarding both the importance of them and the way these could be included within
management strategies suggested. In the biocentric paradigm the benefit of
including visual aspects would be the provision of solutions that are acceptable for
the users, while in a anthropocentric management paradigm, visual aspects could
be the mean for communication between participants in the planning and
management process.

Visibility analysis

The visibility analyses of woodland types for the suburban landscape around
Aberdeen, as presented in Paper IV, showed that their visual contribution varied
spatially throughout the area and between the different woodland types, see Figure
3. The most visible woodland type is the coniferous woodland, which has also the
largest areal extent while mixed woodland and young trees contributed to a
smaller extent in the view. However, the combination of visibility of woodland
types varies through the area.
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Visibility maps have previously been used, for instance to analyse changes in the
landscape (Miller, 2001). However, through combining the visibility analysis with
landscape aesthetics, possibilities are provided of creating a tool that could tell
something about the quality of the view. This has been done in two different ways
for this thesis,

e in relation to preferred forest types (Paper IV)
e in relation to the visual concept of diversity (Paper V).

M ] R N
Broadleave§ Do - Mixed treess/f wx S
/ $ /
/ - /
/ A /
) y P R
| X i
\ | ( )
\ / ‘ \ ,,)
\ ¢ ”,/ L \
i o~ { b -
‘; | i i~ ;’>
/ & BN Ol /' VISIBILITY
f Nl é’,ﬁ- Ao N )
1 7 ® e L ; Low
= e -
g
L e
. J b w ! i
Coniferous ¢ > Young treesi Tyx oy o
/ /
/ / .
/ \«,; y High
[ ,:’ ( /Proﬂ\eroad
(oY i Ny
t? NP ﬁ}
- 7 / i .
b 1 / / 4
L 5 . - \
y L f( /7 [ \,\;j
£=% e 4 0 5 10 Km
E
Woodland type visibility
250
Broadleaves
200 Coniferous .,/\‘
° ﬁ Mixed trees r / "\
% 150 M“T Young trees 1 /f’ .‘\1
T [ §
2 100
. b, \
50 5 | s
//—'\/
s WANAN AV, ] e
0 4L = st DR e foiadh B |
South 0 2000 4000 6000 8000 10000 12000 14000 North
Distance (m)

Figure 3: The maps show the spatial results of the visibility analysis for each woodland
type and the distribution for a road.
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Visibility analysis and the preference for woodland types

Through combining the visibility analysis result of what we see with findings from
preference studies an index was developed regarding woodland view quality. This
was for this study based on ‘liking’ of woodland types. It has been shown that
mixed and broadleaved forest are preferred over coniferous woodland, and older
and large trees are often preferred over young trees and having woodland in the
view is preferred over not (e.g. Koch & Jensen, 1988; Lee, 2001; Ribe, 1989).
Applying this to the quality of the view for the area around Aberdeen it is possible
to identify areas with high quality of woodland view (i.e. containing a high
percentage of broadleaved and mixed woodland) and those with a low quality of
woodland view (i.e. areas containing a high percentage of coniferous and young
woodland). The index is a principal example of how the views could be analysed
based on the visibility analysis in the context of view quality.

Visibility analysis and the visual concept of diversity

In Paper V the visibility analysis from Paper IV was combined with one of the
identified visual concepts, diversity, for the provision of two different perceived
diversity indices. One pixel-based (PPDI) and one general for the whole study area
(GPDI = 1.09). These were further compared with a spatially based evaluation for
the study area (SDI = 1.04).

The pixel-based diversity index (PPDI) shows a strong variation throughout the
case study area, see Figure 4, with values as high as 1.6, and hence also a variation
with the two general indices.

Pixel Perceived Diversity Index

10 0 10 Kilometers

Figure 4: The Pixel-based Perceived Diversity Index based on Shannon-Diversity Index. In
the map, woodlands have been given a value of zero for perceived woodland diversity.
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The general method, with a pixel level analysis of the view, which was used for
both studies, could be developed based on the parameters of interest and concept
to analyse. This type of index could be applied to analyse the degree of naturalness
of the woodland view if right data is provided for.

Methodological considerations regarding visibility analysis

Although the general approach provides an interesting method for analysing the
visual quality of the landscape with regards to urban woodlands, when using
visibility analysis for analysing view quality several shortcomings need to be
considered.

The first issue is the DEM used which may lack the resolution needed for the more
detailed output information desired. The test taken through in Paper IV shows that
the addition of features like line and point vegetation data has a limited overall
effect, however it is significant for some localised areas. The visibility operation
itself has also been shown to be sensitive to errors in the DEM used (Fisher,
1996). Further, similar operations with regards to hydrological modelling have
shown that there is a scale sensitivity to the result with regards to the DEM used
(Wise, 2000).

A further issue is the influence of distance with regard to the clarity and
appearance of the elements within the view, and with respect to visual quality.
Studies have suggested that there are zones into which the view can be segmented
(Baldwin et al. 1998; Palmer & Lankhorst, 1998). Pixels in the near ground area
probably have a higher influence on the view than the background pixels. This is
likely because of the potential for the observer to discriminate between different
land cover types, and the apparent size of a feature in the foreground compared to
the background (Bishop, Wherret & Miller, 2001).

In the two studies the input data for both types of quality indices has been
woodland types, as identified in the National Inventory of Woodland. However, an
important question is if these classifications are the most relevant with regards to
people’s perception? To what extent are people able to separate these
classifications when relating it to view quality? There are also issues regarding the
influence of the land cover on the perceived diversity compared to landscape
objects like buildings and individual trees (which Palmer & Lankhorst, (1998)
used in their study of visible diversity), including the significance of movement of
features (e.g. flowing water or the swaying of trees).

For both studies it would be desirable to include validation data, both for testing
the robustness and for the identification of threshold values. However, the
approach is interesting for exploring woodland visual quality as a component in
the landscape an outside perspective.

General discussion of visual aspects

The papers forming part of this thesis are designed to contribute towards
increasing our understanding of what visual aspects are and to suggest methods for
managing the visual resource that woodlands provide. While predictive modelling
(Paper I) and the literature review in Paper III do not explicitly focus on visual
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aspects, both papers provide important information with regards to the context of
management and planning. In the case of predictive modelling this is held mainly
within the discussion of the concept of the urban in relation to woodland, through
modelling of urban pressure. This approach could thereby function as a useful tool
for the identification of areas in need of taking visual aspects into account.

The literature review of research (Paper III) provides a context with regards to the
management paradigms found in academic research, and considers the rationales
behind the kinds of research conducted. The identification and discussion of
management paradigms also provide an explanation for the comparatively low
interest in visual quality in relation to its importance for people. Since the
biocentric paradigm is less interested in the human and societal values of urban
woodland, the visual outcome of management strategies is not considered in most
papers from that area. The literature review further sets a frame for the inclusion
of visual aspects within urban woodland management and planning based on the
two paradigms.

Visual concepts

In Paper II the review elaborated around 6 core concepts for visual aspects,
diversity, scale, visual accessibility, stewardship, naturalness and coherence.
However, the concepts were not discussed within the paper in any further depth as
regards to explicit theoretical references and how physical attributes contribute to
the concept. The visual concepts have however been further developed within the
frame of the thesis without being explicitly discussed in any of the papers. An
outline of this framework is sketched in Figure 5 and is further discussed here for
each concept individually.
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Figure 5: A framework of the connection between concepts, theory relation and physical
attributes contributing to the concepts.
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Studies regarding people’s experience of woodland have shown that people are
capable of notice changes in vegetation and between stands. These are suggested
to relate to changes in stands with regards to tree age, tree species, and stand
density and ground vegetation (Axelsson Lindgren, Gyllin & Ode, 2002). Within
the woodland, other elements like open areas and water as well as the individual
trees are other important elements of the visual experience of a woodland, and
hence physical attributes contributing to the visual concepts distinguished.

So far, research that has worked with concepts of visual quality for forests (e.g.
Lucas, 1991; Forestry Commission, 1989; USDA, 1995) has mainly come to focus
on the landscape level, where the woodland is seen from a distant and as an
element in the landscape. However, for the urban woodland both the visual quality
within the woodland, that the visitors perceive as well as the visual quality of the
woodland as an element in the everyday landscape for people is important to take
into account in management and planning.

Diversity

The concept of diversity (including complexity and variation) has explicitly been
raised by both the cognitive and the formal aesthetic approach towards landscape
(Bell, 1998; Kaplan & Kaplan, 1989). In a landscape context this concept has been
applied as an indicator for visual quality (e.g. Hunziker & Kienast, 1999).

In a woodland context it has been proved useful both for explaining preference
and as a concept in the design of woodland (e.g. Axelsson-Lindgren, 1990;
Forestry Commission, 1989; Gustavsson & Fransson, 1991). The concept focuses
on the perceived variation of the woodland. Within the woodland, the concept of
diversity is discussed at several levels (e.g. Paper II). There is the variation in
forest density and open areas, providing an overall variation, further on there is the
variation of stand types mainly based on changes regarding structure, species,
density, and ages of the trees. However, there is also variation on a detail level,
where the variation is based on the individual elements, which could be trees,
bushes and special features and the variation in ground cover. On a landscape
level, when the woodland is perceived from outside, the concept of diversity
changes scale, with the focus on the woodland as an element in relation to other
land uses (Forestry Commission, 1989; Lucas, 1991). However, the differences in
woodland type and stand types are also visible from the outside and thereby a
variable for diversity.

Scale

The concept of scale could be found in the formal aesthetic and deals with relative
size. A special concept here is multiple scales, dealing with the presence of a
hierarchy or range of scale (Bell, 1998).

In a woodland context, the scale relates to both the experienced size of features
and the presence of details (Forestry Commission, 1989; Paper II). From within
the woodland there are multiple scales present. It is the overall scale where the
experienced size of different stands is of importance. Features like structure and
density together with actual size of stand type are here the variables determining
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scale. Within the same category of variables could open areas and water bodies be
found, relating to visible rooms. Further on it has been suggested that also the
height of the trees influence our perception of scale (Forestry Commission, 1989).
The presence of details does also form our experience of scale, presence of details
decreasing the experienced scale. This could be the presence of, for instance,
characteristic trees that are allowed to stand out. On the landscape level, woodland
together with landform is a key element for determining overall perceived scale of
the landscape (Countryside Commission, 1993).

Visual accessibility/Mystery

The concept of visual accessibility has not explicitly been defined in any of the
theories. It is, rather, a combination of several key concepts: openness, perceived
possibility for locomotion and depth of view that could be found within the
psychophysical, the formal aesthetic, and the cognitive approach. The reason for
combining them here is that they focus on extent of view and visibility, with
increased visibility increasing the visual accessibility. A related, and in this
context included concept is that of mystery (Kaplan & Kaplan, 1989). The concept
has been defined as the possibility to see a continuing area, though with a blocked
view.

When looking at the concept from within the woodland the presence of open areas
and water as well as the stand type and its structure and density are the key
variables for this concept, through its effect on the visibility. Included in the stand
structure is the presence of understorey. For this concept the path, through its
direction and width, is actively contributing to the concept (Kaplan & Kaplan,
1989). A special feature within this concept is the views where the panoramic
view provides a large view and hense high degree of visual accessibility, while the
focused and filtered view provides limited view and thereby a lower degree of
visual accessibility, though often a high degree of mystery. For the landscape level
the landform is significant in determining line-of-sight (Fisher, 1996) and thereby
the concept of visual accessibility. Woodland itself further limits the line of sight.
On a landscape level, when considering the concept applied to the woodland, the
visibility of the woodland it self can be argued to be the key feature. The amount
of woodland seen forms our opinion of how much is accessible. Though this
definition does not change significantly from the inside definition since both are
concerned with how much woodland is visible and hence perceived as available.

Stewardship

The concept of stewardship has been put forward by Nassauer (1995; 1997) for
explaining preference in an agricultural landscape. Stewardship concerns the
presence of human influence in relation to ‘cues of car’.

The presence of the human is one important component for the visual quality of
the woodland through the presence of signs of care. Sheppard (2001) and Gobster
(1999) have argued for a theory of visible stewardship in forestry where the
evidence of human activity is increased, however the management should be
appropriate and designed. However, what these signs of care are contributed of,
beside an involvement of people, Sheppard (2001) does not give a clear answer to.
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However, an appropriate design and management measure imply that the
management should be “inkeeping” with the area. This clearly has an effect on all
woodland elements. In order to show signs of care there is a need for a detail
management, emphasising the small measurements, like for instance the care of
characteristic trees or other special features along paths, as suggested by Gobster
(1999). Other cues of care on a woodland level would be the maintenance of
facilities, removing of litter and care of the ground and the field vegetation in
management operations, thereby providing a feeling of a landscape that is looked
after. Looking at the concept of stewardship from an outside perspective, the
woodland in the landscape, it could largely be applied as people management. For
instance providing and planning for the infrastructure for people to get to the
woodland and for on-site management operations running smoothly. But it is also
about how to show signs of care when natural disturbances occur, for example
major wind-throw.

Naturalness

The concept of naturalness has been shown to be an important factor for
explaining preference (see for instance Purcell & Lamb, 1998), and is further the
key concept of the ecological aesthetic (Gobster, 1999). Naturalness as a concept
is the proximity of woodland to a (perceived) natural state. This concept ranges
from untouched nature, which have a high degree of naturalness, to the highly
manicured (e.g. rose beds in formal parks) with a low degree of naturalness. In this
case it is important to keep in mind that having a high degree of naturalness is not
always perceived as positive for preference (e.g. Lindhagen & Hornsten (2000)
have shown that the virgin forest is not perceived as particularly positive).

Naturalness on a woodland level is mainly based on the structure of the forest,
where generally a multi layered forest with natural species is perceived as more
natural than a pillar-hall of exotic trees (Forestry Commission, 1991). Also the
ground cover, presence and its component, plays an important role for the forming
of the concept of naturalness. For the woodland level as well as the landscape
level, the concept includes the idea of continuity — how long has there been a
forest or for how long there has been a continuity of tree. The presence of old and
big trees would therefore increase the perception of naturalness. At the landscape
level the forest type is also the key variable for the concept of naturalness, where
the combination of mixed and native species is perceived as more natural then the
coniferous plantation.

Coherence

Coherence is defined here as the degree to which the landscape is easily readable
and understandable, how well it connects and the logic of the landscape.
Coherence as a concept has been put forward by Kaplan & Kaplan (1989) as well
as by Bell (1998). In the design approach the terms unity and balance are used,
which are close to the Kaplan & Kaplan concept of coherence and are here
included in the definition. This as a landscape that shows balance and unity would
have a strong coherence. Another concept put forward by Kaplan and Kaplan was
the concept of legibility. While the concept of coherence is the immediate
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response to the landscape legibility is predicted response. However, within the
concept of coherence legibility is included since legibility is dealing with both
coherence and structure.

When discussing coherence the degree of repetition of similar features is
important as well as the arrangements of elements (Forestry Commission, 1989;
Kaplan, Kaplan & Ryan, 1998). On a woodland level this repetition could include
tree specie and the structure of the woodland, as shown in Gustavsson & Fransson
(1990), but also the repetition of field vegetation. Through letting species and
structures re-appearing the sense of coherence could be increased. On a landscape
level, the concept of coherence is concerned with the logic of the elements and the
repetition of similar features (Bell, 1998). For instance, a landscape where the
woodland types are similar and have natural forms, shows a higher degree of
coherence compared to a landscape with a wide variety of non-natural woodland
types in linear forms. This means that both the form, as well as the woodland type
is of importance for the concept of coherence.

Opposing concepts

Some of the concepts identified in this thesis could be characterised as dualistic
opposed, see Figure 6. These include the concept of visual accessibility, within
which is incorporated the concept of mystery as reducing some degree of visual
accessibility, but also coherence and diversity or stewardship and naturalness.
However, while they are representing different ends of a spectrum, they are not
necessarily opposed in terms of preference.

VISIBLE AREA

Small Large
Mystery ><
Visual accessibility >
VISUAL FEATURE

Few Many
Diversity >
Coherence <
MAINTAINANCE

Human dominated Nature dominated
Naturalness >
Stewardship <

Figure 6: The figure shows concepts of visual aspects that to some extent are in opposition
to each other.

Both the concept of visual accessibility and the concept of mystery deal with the
amount of visual area, how long is the line of sight and how much woodland do
we see? While the concept of visual accessibility increases with the amount of
visible area, the concept of mystery decreases with increased amount of visible
area. However, when the visual area is very small visual accessibility as well as
mystery are low.
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Diversity is about the amount of different visual features in the landscape, the
more variety the more diversity. Coherence could be seen balancing this one.
Generally diversity increases when coherence decreases, however having a
diversity that takes repetition into account and provides logic in where to find
different features could increase the perceived coherence without loosing
diversity.

When increasing the sense of stewardship, in other words making the human
presence noticeable in the woodland, the degree of naturalness decreases.
However, it is not necessarily a direct opposition, since both are relating to
perceived status of the woodland, an urban woodland perceived as natural needs to
have management in order to limit the negative traces of humans (e.g. removing
litter).

Combining visibility analysis with visual concepts

The spatial analysis of visual concepts have in this thesis been explored in relation
to visibility analysis, and then mainly the concept of diversity. Through the
visibility analysis revealing what is visible, there is a possibility to further analyse
the view with regards to content and hence visual quality. However, the area has
so far not received any great attention, which has been explained by the problems
with lack of detail of the input data as well as the need for computer resources
(Bishop, 1999).

Visibility analysis with regards to visual quality, rather than visual impact
assessment, has in previous studies mostly been applied to the visibility of land
cover (e.g. Miller, 2001). However, the studies in this thesis show a difference
compared to previous in the links with concepts adopted from landscape
aesthetics, including:

e Forest preference research in relation to preferred forest type.
e Diversity, as a visual concept for quality.
e The focus on the woodland element explicitly.

While previous studies have mainly focused on the visibility of land cover and
change (Miller, 2001; Gaspar, Miller & Fidalgo, 2003) with just general
discussion of preferences in relation to this, the study presented in Paper IV links
directly with the findings in preference research. This makes it possible to build an
index that could measure something of the view quality with regards to woodland
rather simply the total viewable area. The approach could further be applied for
the identified concept of naturalness and visual accessibility, based on forest
classes categorised for degrees of naturalness and total woodland respectively.

The links between visual concepts and visibility analysis provide an interesting
research area for describing the quality of the view. In this context, paper V shows
a method for applying the concept of diversity in relation to woodland cover. The
choice of the concept of diversity was mainly based on its strong support in theory
as well as being a concept applicable also for other aspects (e.g. ecology).

Some of the other concepts presented have been analysed elsewhere in relation to
visibility analysis in a landscape context. Methods for analysing mystery have
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been applied by Lynch and Gimblett (1992) and Baldwin et al. (1998). The
concept of naturalness and scale has further been applied for the Scottish
Highlands in Miller et a/ (2003). However, the combination of visual concepts
remains an area that could be further developed through:

e Testing it towards validation data of how people experience the
landscape.

e Analysis of other features than land cover. However, a limiting factor is
often the lack of sufficient data for other features.

e Development of methods for taking distance and visual penetration
decay functions into account.

While most of the studies have been taking place on a landscape level and in the
open land, there are few studies with regards to the experience of the woodland
from an inside perspective and visibility analysis. Here it is clearly the lack of
sufficient data that is restricting research, since vital information for exploring
visual concepts spatially, like stand structure is often missing.

From the inside perspective it might be argued that the visibility analysis is less
applicable, and that is true in its current form. However, with the option of taking
visual penetration levels of forest stands into account visibility analysis could
prove to be applicable also for an inside woodland context. However, visibility
analysis for the inside would need more detailed height data to prove truly
applicable.

Implications for urban woodland planning and management

Analysing visual concepts in management

This thesis has showed that visual concepts are formed by physical attributes.
Physical attributes can be spatially evaluated and hence described. Through
identifying the contributing physical elements, both on a landscape and a
woodland level it should then be possible to develop a tool for describing visual
quality. In this context it is important to point out that a description of visual
quality does not automatically imply a scale of “good” or “bad”, but rather “more”
or “less”. However, in order to describe most of the concepts there is a need to
collect complementary information that presently is lacking in the forest
management plans (e.g. stand structure).

Through the provision of an analysis of the concepts there is the foundation for an
objective tool to assist in the management of urban woodland, both for analysis
and communication of visual quality in woodland. Developed further to an index
tool, it becomes possible to compare sites and analyse changes over time with
regards to visual quality, and hence be an important complement to other types of
indicator data used (ecological and recreational). Such an index would be valuable
for providing an overview of the situation and compare scenarios, and can
function as a base for further field studies and inventories. However, there is a
need for further investigatin of the linkage between the concepts and their physical
attributes in order to identify the most significant parameters.
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An approach for using structure in management planning has been presented by
Gustavsson & Fransson (1991). In this work 18 different stand types were
identified based on their structure rather then specie. These stand types relate to
some of the identified concepts, mainly diversity and visual accessibility but also,
to a lesser extent, concepts of naturalness and scale. An evaluation of the project
(Ode, 2000) showed the managers considered the approach useful, through its
inclusion of dimensions that were otherwise not considered. However, it further
showed that based on the unfamiliarity with this approach (which differs from the
traditional forest plan used for the management of these kinds of areas) there is a
demand for extra input in the initial stage. The experience of Furulunds fure
implies that the linkage between stand structure and the visual concepts could
provide one useful approach for analysing the components of the concepts and
hence a tool for design with the concepts.

Through the use of stand types there is available a tool for communication within a
public participatory process. Where the focus is the visual quality that stand type
must fulfil, rather than using terms like specie, density, age, thinning or volume,
general indicators of overall success in that goal might be used. Studies have
suggested that the forest management terms are perceived as rather abstract and
hard to understand for the general public (Tahvainnen et al., 2001). Through using
the stand types as presented by Gustavsson & Fransson (1991) the goal is the
focus and its visual features the means.

Visibility analysis and concepts in planning and management

Visibility analysis provides an approach for assisting in the management of the
visual resource through analysing what is seen, thereby identifying the visible
properties of locations. This type of analytical tool focuses on the visual
contribution of woodland to the landscape rather then the experience of the
woodland from within. The within experience is what usually is experienced at
forest visits, the outside experience is a more frequently encountered image,
through its contribution to the landscape and should therefore be of interest in the
management of urban woodlands. The woodland is an important feature within the
landscape, often contributing positively to the view. Objective measures to take
the woodland view into account should provide useful information in various
planning contexts (e.g. housing development, recreational paths planning).

At a basic level the approach could provide knowledge on what is seen from
different locations. In the context of woodland it could be applicable when
wanting information on:

e Identification of locations with woodland visibility.
e Visual significance of woodlands.

This kind of information is valuable when wanting to manage the woodland with
regards to their perception in the landscape, answering questions such as:

e From where is management operation visible?
e How much is visually affected by suggested management strategies?
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Through their combination with visual concepts and findings in preference
research, the visibility analysis could provide information with regards to:

e Quality of the view with regards to woodland from different locations.
e Analysis of change of visual quality with regards to woodland over the
years.

The information these provide could be used in a process when wanting to
enhance the visual contribution of woodland through management operations. The
ability to assess the visual quality for individual sites has an important role to play
in the support of decision-making with regard to recreation management and
planning (Wing and Johnson, 2001).

In this thesis the focus has been on the woodland resource in the urban fringe. In
Papers IV and V the visibility analysis are combined with knowledge based on
preference studies and landscape aesthetics, thereby showing possibilities to
analyse the quality of the view. An analysis of view content, together with the
location and identification of areas with a high diversity of views, could prove a
useful tool when routing new paths through the countryside, in which woodland
views are identified as important and a diversity of the view is sought. The use of
the index and visibility map could further be used in a participatory processes. For
example as tools for testing different options in discussion with local people and
users of the area. However, the visibility analysis would function as a method to
gain an overview of sites that are interesting for further fieldwork, rather than a
tool providing the absolute basis of decision-making.

Conclusion

The management and planning of urban woodland is the target audience for this
thesis. In the frame of the thesis, management and planning perspectives have
been discussed in relation to the concept of urban pressure, how it could be
determined and the role of quality factors including visual quality. Defining and
quantifying urban pressure for individual woodland could help in strategic
woodland planning and management including the allocation of resources. The
provision of quantitative indices allows us to rank woodlands by urban pressure.
Other factors that have an impact on management and hence the resultant visual
appearance of woodlands are the cultural context and view of nature, the
anthropocentric or biocentric gradient.

For woodland, the visual aspect is an important feature due to it being a character
that most people can relate to. It is, thereby, an important feature to discuss when
assessing the consequences of management actions. In addition to providing a
comprehensive reference to the theoretical material available in this area, the
specific contribution of this thesis to management is the application of this
knowledge through:

1. Providing a set of visual concepts that could be applied in an urban woodland
context. These concepts being: diversity, scale, visual accessibility, stewardship,
naturalness/continuity and coherence These concepts were supported through a
review of practical management guidelines and also by theories of landscape
aesthetics. The thesis also revealed that the application and use of the visual
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concepts could vary between countries based on the cultural factors affecting
management context (these include landowner structure and accessibility rights).

2. The use of visual concepts provides an approach for describing the visual
quality of woodlands. Through linking visual concepts to physical attributes, it
is possible to develop an approach based on spatial analysis to form indices of
visual quality for use in management. This index does not necessarily have to be
value based, but should rather be seen as providing a description of visual
attributes that interact with each other to define the visual character of a
woodland.

3. Providing tools for analysing the visual contribution of specific woodlands to
the view within a landscape.

4. Developing the use of visibility analysis for analysing the quality of the view
with regards to woodland. These methods have been developed by linking
knowledge within landscape aesthetics on preferred features and visual
concepts.

This thesis has, hereby, shown several approaches for improving the inclusion of
visual aspects in management and planning through the use of visual concepts and
visibility analysis, as well as demonstrating how to link the two together.

Future research

Through the broad approach that this thesis has taken, there are several potential
fields of research that could build on the knowledge developed here. These
include:

1. Exploration of the linkages between urban pressure and visual significance of
the woodland.

2. The concepts developed and identified in this thesis have been justified by
their support in theory as well as in management guidelines. However, a further
exploration of their robustness in relation to people’s woodland experience and
the physical attributes influencing these concepts would be desirable.

3. A further exploration of the applicability of the various concepts in a
management context.

4. The use of the developed concepts in design. One approach could be the
linking to the design work on stand structure.

5. To further develop the link between visibility analysis and visual concepts
through capture of validation data based on people’s experience of woodland
from an outside perspective.

6. Further exploring of the concept of visual diversity through the linkage with
validation data and testing of other elements than woodland type.

7. In relation to visibility analysis, to explore the possibility to take visual
penetration of stands and distance into account to improve the ability of
visibility analysis
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This thesis does through its exploration of visual concepts and the use of visibility
analysis provide a base for future research within the field.
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