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ABSTRACT 

The purpose of this study was to explore issues which are 

critical to open space designers and planners. The study presents data 

concerning people's preferences for proportions of urban open space and 

vegetative density. Eighty-eight subjects rated forty-four slides for 

visual quality. Preference ratings for varying building heights and 

different amounts of vegetation were compared. People prefer building 

heights that are equal or one-half the width of the open space. With 

regard to vegetation, the highest ratings had the highest vegetative 

density and the lowest ratings had the lowest vegetative density. The 

study also addressed the validity of using architectural scaled models 

to represent urban environments. The data suggest there is a 

similarity between how subjects view slides of a model and the real 

environment. 
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CHAPTER 1 

INTRODUCTION 

Applications of visual assessment research in urban environ

ments is fairly new in the field of Landscape Perception. Many 

designers do not see a need for visual preference studies. They be

lieve that design considerations are complex and subjective and cannot 

be resolved through quantitative research. Many designers still prefer 

a traditional, intuitive approach. However, some basic issues such as 

plaza dimensions and the proportions of buildings abutting the plaza as 

well as vegetative density could benefit from scientific analysis to 

determine the most comfortable and visually desirable outdoor enclosed 
1 

urban spaces. 

With increasing development pressures on much of the available 

open space in and near urban centers, and with increasing public demand 

for access to nature, it has become very difficult to supply more open 

space on demand. Rather than working to provide more and larger open 

areas, urban planners must design and regulate the development of small 

enclosed urban space. Size and proportion are of central importance in 

high quality urban space. Although the need to study sizes and 

proportions of urban open areas has been acknowledged, researchers have 

generally ignored this problem in the past (Talbot and Kaplan, 1986). 

1. Enclosed urban space is outdoor space with perimeter 
openings of less than 50%. 

1  
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The field of environmental design suggests qualitative rather 

than quantitative analysis. Often visual assessment research does not 

offer the designer information which can be directly applied to site 

development. Preferably, such research should propose a set of analytic 

concepts intended to tie together, refine and clarify the principles of 

design. Enclosure and vegetative density are vital elements in 

designing exterior space, yet are loosely used. Clarification of these 

concepts could benefit the designer. 

This study is an analysis of proportion and vegetative density 

in enclosed urban space. Results from this study will add to the body 

of literature in Landscape Perception and specifically will present 

people's preferences in urban open space. This study clarifies 

information on proportion and vegetative density which has evolved 

over the centuries. The influence of Vitruvius is discussed as it 

relates to proportion (Morgan, 1960). Design methodology by Camillo 

Sitte (1889), Christopher Alexander (1977), and Kevin Lynch (1984) was 

researched. The principle of proportion based on the previously-

mentioned prominent people as well as preferences for vegetation was 

tested and analyzed for reliability. 

Eighty-eight subjects who comprise six groups, individually 

viewed and rated 44 slides. The slide survey was divided into three 

parts: part 1 tested for preferences in open space proportions, part 2 

tested vegetative density, and part 3 tested the validity of using 

architectural scaled models to represent the urban environment. 

Three architectural models were built utilizing the same ground 

plane and manipulating building heights. Three different proportions 
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of building height in relation to plaza width were represented: 1:2, 

1:1, and 2:1. Each ratio, which was represented by 4 slides, was rated 

for visual quality. 

The vegetation study utilized one model and manipulated the 

amount of vegetation. A minimal amount of vegetation, an existing 

amount of vegetation, and a very lush vegetative environment were 

represented and rated for visual quality. 

The third part of the survey compared 4 slides of an existing 

environment to 4 slides of a simulated environment which was built to 

scaled down dimensions of the existing environment. Part 3 tested the 

validity of using architectural models to represent the urban 

envi ronment. 

Hypothesis 

This study is an attempt to continue the research on 

determining a scientific basis for visual considerations in enclosed 

urban space design. The urban environment is a complex mosaic of 

elements. There are many variables in and around an enclosed urban 

space that contribute to the visual quality of that space. This study 

deals with two variables of concern in designing a plaza or courtyard. 

The hypotheses to be tested in this experimental study are that 

the perceived visual quality of urban open space can be influenced by: 

1. The proportions of prominent buildings in relation to the 

length and width of the urban open space, 

2. The density of vegetation within the urban open space. 

In addition to the two foregoing hypotheses, this study also 
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preliminarily addresses the issue of simulation in landscape perception 

studies in the following hypothesis: 

3. Slides of architectural scaled models of urban 

environments are effective surrogates for the actual 

environment in visual assessment studies. 

Specifically, the study will look at the validity of using 

slides of architectural scaled models to represent urban environments. 

Similarities in slide ratings of the actual environment and of that 

environment simulated with architectural scaled models was researched. 



CHAPTER 2 

LITERATURE REVIEW 

Over the past twenty years, the literature on landscape 

perception has accumulated a long list of studies, which include a 

variety of techniques for data collection, diverse forms of analysis 

and significant results. A review of the literature also suggests a 

need for a framework to examine landscape perception research. While 

methodological and conceptual issues are apparent, the goal of 

landscape perception research is to discover relationships between 

physical features of the environment, and human perception and 

behavior. Publications cited in this chapter reflect significant 

studies which emphasize the natural and urban environment in relation 

to human behavior and human perception. 

The chapter begins with the environmental movement as it 

relates to the field of perception. Forms of analysis and a framework 

for landscape perception research is addressed, resulting in a 

discussion of the professional, behavioral and humanistic paradigms. A 

selection of court cases examine the influence of governmental policy 

on aesthetic regulation in an urban context, followed by recent 

landscape assessment studies in urban environments. The chapter 

concludes with a discussion of proportion and vegetative density, 

variables which this research addressed. 

5  
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The Environmental Movement 

A heightened awareness of the physical environment resulted in 

the Environmental Movement of the 19601s and 70's. This movement was 

an impetus for landscape perception research. During this period 

public concern for both the natural and urban environments increased 

dramatically. The environment and ecology became important issues in 

planning and design. Ian McHarg's Design With Nature (1971) 

exemplifies this point of view. Park and recreational planning and 

design grew in importance as the average citizen experienced an 

increase in leisure time. Downtowns continued to become obsolete, 

congested and visually offensive. Urban sprawl was a major issue with 

planners seeking more innovative patterns of land development. Concern 

for the "quality of life" became an issue. 

The situation which was perceived as a crisis, resulted in 

changes in National policy. In 1961, the Housing Act offered urban 

planning assistance and emphasized the importance of open spaces in 

metropolitan areas. The Mass Transportation Act of 1964 established a 

national policy of aiding public urban transportation. The National 

Historic Preservation Act of 1966 produced guidelines for 

rehabilitating old structures and districts. These policies were 

followed by the Department of Housing and Urban Development instituting 

the Open Space Land Program and the Urban Beautification Programs which 

provided 50% matching funds to cities for improvements. The 19601s 

culminated in the enactment of the National Environmental Policy Act of 

1969, which required Federal policy to comply with certain standards on 

environmental and aesthetic issues. These environmental policies 
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produced a need for a pragmatic approach to evaluating and assessing 

landscapes. Resource and urban planners as well as policy makers 

needed a method for incorporating environmental and aesthetic values 

into the decision-making process. 

Since the enactment of NEPA, landscape assessment research has 

produced many studies directed toward the assessment of visual quality 

in the natural and urban environments. Generally, assessment studies 

have focused on preferences in natural environments. This research is 

certainly significant and is backed by many studies utilizing a variety 

of models to support their findings. 

Approaches to Analysis 

The professions of Architecture and Landscape Architecture 

reflect a merging of science and art in their philosophy. Though 

analysis occurs in both science and art, the scope of analysis is quite 

different. Scientific analysis utilizes measurement and numerical 

representation resulting in a quantitative analysis to show the 

significance of a substance, method or behavior. Scientists define 

theory with hypotheses and look for relationships between variables and 

eventually predict phenomena. Information is viewed in a structured 

sense. This quantitative approach suggests what something is and why. 

The analysis of art or design is a subjective process. The 

analysis is usually performed on an individual basis, by a know

ledgeable person, the art critic. Designers, tend to define theory as a 

model or as examples of ideal solutions to problems. A design theory 

is deterministic and suggests the way something ought to be. It is 
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more qualitative in approach and is high in sensitivity. Quality is 

the issue in the analysis of design, quality is what makes a place or 

object distinctive. The scientist and designer have very different 

outlooks on analysis which has added to the complexity of developing a 

landscape assessment theory. 

A Framework 

In the framework described by Zube (1984), the literature on 

natural and urban environments is categorized into three areas: the 

professional, the behavioral and the humanistic paradigms. Several 

recent analytical reviews (Penning-Rowsel1, 1981; Zube, Sell and 

Taylor, 1982; and Daniel and Vining, 1983) evaluate current thought in 

landscape perception and utilize a variety of landscape assessment 

models. 

Edmond Penning-Rowsel1, a British geographer, discussed 

landscape assessment within a chronological framework. He suggested 

that there are three stages of landscape evaluation, each associated 

with a different approach. The first stage resulted from an emphasis 

on intuitive methods, the second stage from the development of complex 

statistical approaches to landscape quality prediction. The third 

stage was the result of and emphasis on landscape preferences and 

personal responses to valued landscapes. 

2. Sensitivity is the condition or quality of affecting the 
senses, especially connected with receiving or transmitting sense 
impressions. 
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Each stage described was partly a reaction to previous 

developments. The adoption of statistical techniques reflected the 

perceived failure of the subjective, intuitive methods. Subjective 

information was not equal to other objective information utilized in 

the planning process. Later the emphasis on landscape preferences was 

a reaction to the objective statistical results, and attempted to draw 

upon people's landscape value judgments directly. 

Zube, Sell and Taylor, landscape architects and geographers 

produced a comprehensive evaluation of landscape perception literature, 

where 160 articles were identified and reviewed. Approaches were 

analyzed and four paradigms were developed for assessment: 1) Expert, 

2) Psychophysical, 3) Cognitive, and 4) Experiential. Paradigms were 

described referencing their strengths and weaknesses as applied to 

scientific research, planning, and management issues. Theory 

development was also addressed. The publication offers an extensive 

list of references and sources of information in the field of landscape 

perception. 

A very similar classification of landscape assessment methods 

developed by environmental psychologists Daniel and Vining (1983), uses 

five conceptual models: 1) Ecological, 2) Formal Aesthetic, 3) 

Psychophysical, 4) Psychological, and 5) Phenomenological. Each 

conceptual model is evaluated in regards to reliability, sensitivity, 

validity, and utility. These models are distinguished by their 

approaches to several central issues: defining landscape quality, 

determining aesthetically relevant attributes, and the involvement and 

importance of observer perceptions. 



Table 1. 

Paradigms in Landscape Architecture 

10  

ZUBE, (1984) PROFESSIONAL 

ZUBE, SELL AND EXPERT 
TAYLOR, (1982) 

DANIEL AND ECOLOGICAL/ 
VINING, (1983) FORMAL AESTHETIC 

BEHAVIORAL HUMANISTIC 

PSYCHOPHYSICAL/ EXPERIENTIAL 
COGNITIVE 

PSYCHOPHYSICAL/ PHENOMENOLOGICAL 
PSYCHOLOGICAL 
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Each of the above models addressed the relationship between 

landscape quality and human values. Each group of models characterize 

the environment and the human role somewhat differently, but there is 

considerable overlap. Daniel and Vining utilize an expert approach, 

but subdivide the models according to the type of expert, specializing 

in ecology or aesthetics. Zube, Sell and Taylor combine the 

specialists into one model, the expert model. Both Zube et al. and 

Daniel and Vining utilize a psychophysical model, establishing 

relationships between physical features and human responses. Zube et 

al. utilizes a cognitive model and Daniel and Vining utilize a 

psychological model; both refer to feelings and perceptions of people 

who observe the environment. Zube (1984) combines the psychophysical 

and cognitive approaches; both utilize quantitative data and are 

process-oriented. The humanistic model is also referred to as 

"experiential" by Zube et al., and "phenomenological" by Daniel and 

Vining. This model refers to the meaning and interactions of humans 

and landscapes. The literature suggests a set of basic categories 

representing diversified concepts and methods of assessment. 

The Paradigms 

The professional or expert paradigm uses skilled or trained 

observers to evaluate the environment. These experts are knowledgeable 

in art and design, ecology, or resource management. The professional 

paradigm tends to be product-oriented, descriptive in nature, and has a 

high rating in utility. This approach has been utilized mostly on a 

regional scale. 



Table 2. 

Methodological Relationships 
Among Paradigms in Landscape Perception 

PARADIGMS RELIABILITY VALIDITY UTILITY SENSITIVITY SCALE ASSESSMENT 

PROFESSIONAL Low 
Qualitative 

Low High 
Product-Oriented 

Low 
Human/Observer 

Regional 
Sub-Regional 

Descriptive 

BEHAVIORAL High 
Quantitative 

High Low 
Process-Oriented 

Low 
Human/Processor 
of Information 

Site Scale Predictive 

HUMANISTIC Low 
Qualitative 

Low Low 
Process-Oriented 

High 
Human/Active 
Participant 

Site Scale Descriptive 

* Consolidation of information from Zube, 1984; Zube et al., 1982; and Daniel and Vining, 1983. 
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The behavioral or cognitive paradigm assesses an environment by 

determining relationships between human observers and the physical 

environment. The behavioral paradigm is quantitative, and therefore 

rated highly in reliability and validity. Its focus is on site scale 

and emphasizes the process of assessing an environment. 

The focus of the humanistic or experiential paradigm is on 

an individual's feelings and interactions as he experiences an 

environment. This approach has the highest level of sensitivity, but 

is lacking reliability, validity and utility. It is also process-

oriented and focuses on site scale. 

The Professional Paradigm 

The professional paradigm dominated the literature during the 

infancy of the field of landscape perception. Looking at articles by 

McHarg (1967), Rapoport and Hawkes (1970), Zube (1973), Thayer (1976), 

Carruth (1977), Carlson (1977), and Brush, Williamson and Fabos (1979); 

it is interesting to see the progression of concepts that has evolved 

over the past twenty years. These men have provided the stimulus for 

others to pursue research in this field, as well as contributing a body 

of knowledge toward landscape assessment. 

McHarg (1967) takes an ecological approach to planning and 

designing in natural as well as urban environments. He justifies the 

approach in such a logical way. Often the city is viewed as an oasis, 

a separate entity from the natural environment. We plan and design our 

cities in that frame of mind. McHarg broadens the frame of reference 

and looks at a larger context; the endemic landscape should suggest the 
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inception cf urban planning and design. Landscape architects should be 

working with nature when developing a plan or design; it makes sense 

economically, biologically and aesthetically. In reference to 

aesthetics, working with nature helps to preserve the natural character 

or the "genius loci" of an area, a quality that takes years to 

cultivate and a quality that, at best is very hard to replicate. 

Rapoport and Hawkes (1970) discuss urban complexity as it 

relates to perception. Referencing psychological research, Rapoport 

and Hawkes suggest that both excessively simple and excessively chaotic 

visual urban environments are disliked, while a complex, allusive 

design seems to be preferred. A perceptual event results in potential 

information. The authors define information in terms of quantity and 

pattern of organization. A hierarchy of perceptual levels, ranging 

from a basic level where objects are perceived as distinct from their 

background, to the highest level where perception is symbolic. This 

concept of symbolic or associational meanings is useful in the study of 

landscape preferences. Between these extremes there are many 

perceptual levels; as one experiences higher levels of meaning, 

perception is more culturally determined with attitudes playing a 

larger role. 

Rapoport and Hawkes suggest that complexity is the notion of 

building up expectations and then noticeably departing from them 

through manipulating variety. They suggest that research test whether 

complexity is a desirable quality for the urban environment. 



Interestingly enough, many later studies utilized complexity as a 

variable in the behavioral model of landscape assessment theory. 

Zube (1973) takes an historical approach to landscape 

assessment and does a thorough job of synthesizing the advancements in 

the field. This is also true of later publications (Zube, Sell and 

Taylor, 1982; Zube, 1984). Zube makes an interesting point about the 

distinction between the aesthetic evaluation of a landscape and the 

preference for a landscape. Presupposing there is a distinction, 

aesthetic evaluation offers more objective information. This point of 

view, as well as the perspective of an "environmental critic" has been 

the topic of discussion by several experts in the field. 

Thayer (1976) discusses the influences of marketing on the 

profession of Landscape Architecture. Often regional characteristics 

are lost due to manufacturers perpetuating an idea that there is only 

one viable landscape. This seems to be true of the Southwest and the 

desire for turf in a semi-arid region. Obviously, some design 

solutions are inappropriate to a region. It is interesting to look at 

the influences of marketing on people's preferences. This influence is 

predominantly reflected in urban environments and manipulates the 

elements people value in a landscape. 

The role of steward of the land is often overpowered by 

economic issues, especially in urban and urban-related environments. 

Siting a transmission line through a farming community proved to be a 

controversial issue (Carruth, 1977). In this case assessing the scenic 

quality of the area was based on a complex set of variables that 

included the added cost of undergrounding or rerouting the transmission 



line. Other variables were viewing distance zones and the population 

that would experience this impact. The cost-effective consideration 

was determined by how many persons would experience the impact and for 

how long. The routing process on transmission lines has improved 

greatly during the past fifteen years toward preserving scenic quality 

as well as ecological integrity. 

Carlson (1977) discusses the perspective of the environmental 

critic and compares it to the role of an art critic. This interesting 

outlook, in which different environments are valued as works of art, 

utilizes a knowledgeable person who can be entrusted with 

responsibility for the environment and one who aesthetically 

appreciates it. It is the combination of these two qualities, the 

knowledge of processes of nature and the aesthetic experience of nature 

that makes an environmental critic valuable to society. This type of 

expert could be utilized in urban as well as natural environments. 

Brush, Williamson and Fabos (1979) researched the visual 

screening potential of forest vegetation. Visibility measurements of 

deciduous and coniferous stands of trees were conducted during the 

summer and winter seasons. Results indicated that where shrubs and 

understory vegetation were thick, complete screening occurred within 30 

feet. This research reinforces that natural vegetation may effectively 

act as a visual buffer. Information such as this is needed by planners 

to separate land uses that are not visually compatible. 



The Behavioral Paradigm 

The behavioral paradigm utilizes selected populations which 

evaluate and assess aesthetic landscape qualities and physical 

features. It is assumed that the physical landscape properties affect 

the observer's response and behavior. 

Two benchmark perspectives on environmental assessment, which 

are based on human behavior, are Appleton's Prospect-Refuge Theory 

(1975) and Kaplan's Functionalist-Evolutionary Theory (1973). Both 

utilize a theoretical framework which stresses the importance of 

information about a landscape in the context of human evolution. 

Evolution has left humans with perceptual viewpoints that may affect 

aesthetic preferences for landscapes. In the Prospect-Refuge Theory 

this inherited behavior enables humans to distinguish between landscape 

features that provide wide open spaces -- prospect, and landscapes that 

provide security — refuge from various hazards that may threaten 

someone's life. 

Ulrich (1984) applied the concept of prospect in a hospital 

environment. Postoperative patients were studied to determine whether 

a hospital room with a window view of a natural setting might have 

restorative influences. Prospect in this study was limited to views 

through windows; one test group had windows which looked out onto a 

small stand of deciduous trees, the other test group had a view of a 

brown brick wall. Results showed the test group with the urban and 

natural elements had a shorter recovery time, received fewer negative 

comments from the nurses, and took fewer pain-killing drugs. 
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Perception of views may affect health and well-being as well as 

aesthetic preferences as this study illustrates. 

Kaplan's evolutionary theory states that long-term survival of 

our species has been dependent on man's abliity to take in, and make 

sense of large amounts of information about the environment. For a 

landscape to be preferred, a scene should not only present information, 

it should also be identifiable and easily grasped. This is referred to 

as 'legibility'. Kaplan borrowed the term from Kevin Lynch who defined 

it as "the ease with which parts of the city can be organized into a 

coherent pattern" (Lynch, 1960). Another variable in Kaplan's theory 

is mystery. A landscape scene which conveys to the viewer that 

additional visual information can be gained by exploring the scene is 

defined as mystery. Complexity and ordered complexity or coherence are 

two other variables used in Kaplan's theory. The same terminology has 

since been used in numerous studies. 

The Humanistic Paradigm 

The humanistic paradigm is considered the least directly 

applicable to assessment, but valued as the most sensitive approach in 

evaluating an environment. This approach is a good source of 

qualitative information and may potentially expand one's knowledge 

about what a landscape means. Much of the literature in this area 

takes an historical or literary perspective on landscape perception 

(Zube, 1984). 

A review of the literature on the humanistic paradigm is 

represented by five writers: geographers David Lowenthal (1975) and 



James Duncan (1973), and landscape architects Ted Relph (1979), Robert 

Aiken (1976), and Harry Garnham (1985). These writers discuss how one 

feels about a landscape and what the landscape portrays. Lowenthal 

would call this feeling 'nostalgia1, Garnham calls it 'genius loci1 and 

Relph discusses the 'sense of place'. Essentially what is being 

discussed is the character of an area, that which makes it unique. 

This paradigm may not provide a viable way to assess an 

environment, but research should continue to define character and other 

environmental qualities so that, at some point in time these qualities 

will become a part of visual assessment. Without a thorough knowledge 

of the value of a landscape, quantitative analysis can be viewed as 

somewhat superficial. 

Urban Versus Natural Environments 

Generally, assessment studies have focused on preferences in 

natural environments. This research is backed by many studies 

utilizing a variety of models to support their findings. There seems 

to be a lack of research on people's preferences in urban environments. 

This is ironic since most people live and work in large metropolitan 

areas. 

Research has indicated that people prefer natural environments 

over urban environments (Kaplan, Kaplan and Wendt, 1972; Wohlwill, 

1976; Zube, Pitt and Anderson, 1974) and that people respond 

differently to urban and natural environments (Ulrich, 1979). 

Appleton's Prospect and Refuge Theory (1975) proposes that responses 

are instinctive. The functionalist-evolutionary theory (S. Kaplan, 
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1973) also supports this theory that evolution has given humans 

perceptual biases that affect preferences for different types of 

landscapes. This view may not hold true in urban environments. 

Generally, assessment of urban environments is culturally-oriented and 

changes over time. Landscape preferences are based on what an observer 

can comprehend (Kaplan and Kaplan, 1982). An urban environment that is 

unintelligible and incomprehensible would not be preferred. Once 

information about the urban environment is processed or learned, and 

the viewer is able to identify landscape elements, the urban environ

ment would make sense to him and become appealing (Ulrich, 1977). 

Hence, a learning process is incorporated into assessing environments. 

Policy Implications 

The physical and social differences between urban and natural 

environments have resulted in different areas of concern as well as 

differences in how to approach issues. As a nation we have grown to 

appreciate and value aesthetic beauty in the environment. As aesthetic 

values become more sophisticated, the legal system must also assess 

aesthetic conditions and make judgments. 

The legal framework used to regulate for aesthetic purposes in 

the natural environment is often different from the urban environment. 

Areas designated as natural environments are frequently state or 

federally owned lands. These lands are managed under state or federal 

statutory law. An example of this is the National Park System. 

Originally, all land west of the thirteen original colonies was public 

domain; through legislation, land was set aside to be preserved and 
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managed for all people. Currently, private organizations such as the 

Nature Conservancy have also acquired and managed land which possesses 

significant aesthetic and natural resources. 

Urban land is typically privately owned and has often been 

neglected in regards to aesthetics.' Regulations in the past were 

difficult to establish and enforce due to the interpretation of 

constitutional rights. The judiciary decided that aesthetic quality 

was not a legitimate aspect of the general welfare and therefore, would 

not make decisions concerning the private use of land. During the last 

50 years, there has been a change in judicial attitudes toward 

aesthetic regulation. Following several favorable court decisions, 

cities and counties are now realizing they have the right and 

responsibility to regulate for aesthetic quality. 

Prior to the development of zoning, it was necessary to prove 

to the courts a direct relationship between public health or safety and 

aesthetics in order to exercise the police power. The City of Passaic 

v. Patterson Bill Posting, Advertising and Sign Painting Company was 

typical of judicial attitudes during the prezoning period 72 NJ 287, 

(1905). The City of Passaic, New Jersey, attempted to force a property 

owner to modify and relocate a pre-existing sign. The city contended 

that the sign should conform to the ten foot setback and eight foot 

height limit that the city ordinance imposed. The property owner 

rebelled, took the city to court and won. The court stated: "No case 

has been cited, nor are we aware of any case which holds that a man be 

deprived of his property because his tastes are not those of his 



neighbors. Aesthetic considerations are a matter of luxury and 

indulgence rather than of necessity" 72 NJ 287 (1905). 

Recognizing that local governments were determined to regulate 

signage, the courts gradually began to justify aesthetic concerns in 

terms of public safety. For example in St. Louis Gunning Advertising 

v. City of St. Louis, a Missouri court upheld a municipal ordinance 

regulating the size, height and location of billboards 235 Mo 99, 137 

SW 929 (1911). The courts rationale was: 

The signboards upon which this class of advertisements are 
displayed are constant menaces to the public safety and 
welfare of the city; they endanger the public health, promote 
immorality, constitute hiding places and retreats for criminals 
and all classes of miscreants. They are also inartistic and 
unsightly (Ibid., at 144, 145). 

In cases of fire, they often cause their spread and constitute 
barriers against their extinction; and in cases of high wind, 
their temporary character, frail structure and broad surfaces 
render them liable to be blown down and to fall upon and injure 
those who may happen to be in their vicinity. The evidence 
shows and common observation teaches us that the ground in the 
rear thereof is being constantly used as privies and the 
dumping ground for all kinds of waste and deleterious matters 
(Ibid., at 145). 

The court determined that the billboards obstructed the light, 

air and sunshine necessary to the public health and comfort. The court 

made it clear though, that aesthetic considerations alone would not 

justify the regulatory ordinance. ^ ; . 

A similar case occurred in 1917, in the Thomas Cusack Company 

v. City of Chicago where the Supreme Court of Illinois upheld an 

ordinance governing the execution and maintenance of billboards 242 

U.S. 526, (1917). The court confirmed that restricting billboards in 
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residential areas was valid where one-half of the buildings on both 

sides of the street were used exclusively for residences. 

In the 1930's, there was a gradual shift toward the inclusion 

of aesthetics as one of the factors that might be considered in 

regulating for the general welfare. However, the courts would still 

only support regulations that had a clear relationship to public health 

and safety. An example of this type of regulation was exemplified in a 

New York case, Perlmutter v. Greene 259 N.Y. 327, 182 N.E. 5, 6 (1932). 

Perlmutter proposed to erect a billboard for advertising purposes in 

full view of travelers adjacent to a highway. Greene, State 

Superintendent of Public Works proposed blocking the view of the sign 

by constructing a screen in front of the billboard. The purpose of the 

screen was to block from view, scenes which might distract the 

attention of the driver at a dangerous curve, and therefore make the 

highway safer. Aesthetic considerations are specifically addressed and 

acceptable, but are not the central point on which the judgment rests. 

Gradually the courts began to accept the argument that aesthetic 

considerations were related to a state's or community's economic well 

being. The economic argument was easier to support than the aesthetic 

argument. Economics was viewed as an extension of the concept of 

promoting general welfare because there was a clear relationship 

between beauty and the economic value of tourism, this was used 

particularly in states such as Florida. The economic argument is still 

used today where courts are not willing to depend on aesthetic 

considerations alone. 
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In Berman v. Parker, the U.S. Supreme Court ruled that the 

District of Columbia's Redevelopment Act of 1945 was constitutional 

348 U.S. 26 (1954). The Supreme Court confirmed that aesthetic stan

dards were within the scope of legislative control. The Redevelopment 

Act provided for condemnation of private property to allow for 

construction of better quality housing in a redevelopment area. The 

Berman case is viewed as being an eminent domain issue, because the 

owner was to be reimbursed for the taking of his property; the case did 

not involve police power regulation. Interestingly enough the Court 

extended its ruling beyond the facts of the particular case. There was 

no dissent. The following quote exhibits the Court's inclination to 

include aesthetics as an element of the public welfare. 

We do not sit to determine whether a particular housing project 
is or is not desirable. The concept of the public welfare is 
broad and inclusive. The values it represents are spiritual as 
well as physical, aesthetic as well as monetary. It is within 
the power of the legislature to determine that the community 
should be beautiful as well as healthy, spacious as well as 
clean, well-balanced as well as carefully patrolled. In the 
present case, the Congress and its authorized agencies have 
made determinations that take into account a wide variety of 
values. It is not for us to reappraise them. If those who 
govern the District of Columbia decide that the nation's 
capital should be beautiful as well as sanitary, there is 
nothing in the Fifth Ammendment that stands in the way (Ibid., 
at 33). 

Several judgments have been determined concerning architectural 

standards. The City of New Orleans v. Impastato, the city authorized 

the creation of a commission whose purpose was preserving the historic 

Vieux Carre section of New Orleans (198 La. 206, 35 S.2d 559 (1941). 

The commission determined buildings to be preserved which had 

architectural and historical value. Regulations for altering existing 
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buildings and for construction of new structures erected on or abutting 

public streets were outlined. Plans were required for modifications as 

they related to the proposed appearance,, color, texture of materials, 

and the architectural design. Impastato reconstructed a small lavatory 

attached to the rear of his building, which abutted a courtyard facing 

a main street. He failed to obtain a permit from the Vieux Carre 

Commission to perform the work. He was charged and convicted of 

violating the ordinance which he stated was unconstitutional. The 

court affirmed the original judgment and supported the ordinance. 

A very similar case occurred in New Orleans in 1975. In Maher 

v. City of New Orleans, the Vieux Carre ordinance was again questioned 

and in this case prohibited the demolition of a cottage and the 

construction of a seven-apartment complex on the site 516 F2d. 1051 

(5th Cir. 1975). The court affirmed the constitutionality of the 

ordinance. 

In Penn Central Transportation Company v. New York City, -the 

central issue was the appropriateness of a proposed building which was 

to abut an historic building 438 U.S. 104, (1978). The proposed 

building, a 55 story cantilevered structure, which projected out and 

over the historic terminal, was rejected because it would be 

destructive to the terminal's historic and aesthetic features. 

Though there seems to be little interaction between the 

judiciary and other professions such as landscape architecture and 

architecture, the court system is the safeguard for the enforcement of 

aesthetic regulations. Recently state courts have been more willing to 
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advance the aesthetic cause. The development of Design Review 

Commissions and Architectural Review Boards reflect changing public 

attitudes toward aesthetics. Applied research in landscape perception 

will aid the decision-making process for planners, .legislators and the 

judiciary. 

Landscape Assessment in Urban Environments 

A review of literature on urban environments utilizing the 

behavioral paradigm which were similar in format and content to this 

study, isolated fourteen pertinent articles. Careful review of these 

articles revealed a few patterns in choice of variables (Table 1 and 

2). Six articles used descriptive variables to assess the landscape, 

complexity being the most common (Table 1). Eight articles used 

physical variables for assessment, such as tree density, paths and 

walks (Table 2). In both the physical and descriptive methods of 

assessment, slides and photographs were used predominantly, while two 

studies used observation methods and two other studies choose a user 

analysis approach without visual aids. 

Four of the six articles used descriptive variables and asked 

people to provide preference ratings after viewing photographs, slides 

or drawings. Thiel et al. (1986) rank-ordered perspective drawings for 

openness, while Ulrich (1977) rated photographs for preference in 

regards to complexity, focality, ground texture, depth and mystery. A 

semantic differential scale was utilized by Wohlwill and Harris (1980) 

to evaluate contrast in color and texture and congruity in size and 

shape. Acking and Sorte (1973) used a "single word" semantic scale to 



Table 3. 

Evaluative Criteria Utilizing Descriptive Variables In Landscape Assessment 

AUTHOR TITLE DATE CONTEXT VARIABLES METHOD 

1. Kaplan 

2. Appleton 

3. Ulrlch 

Perception ft Land- 1979 
scape:Conceptions 8 
Misconceptions 

The experience of 
Landscape 

1975 

Visual Landscape 1977 
Preference: A Model 
ft Application 

4. AcMng ft Sorte How Do We Verbalize 1973 
What We See? 

Urban / 
Rural 

Urban / 
Rural 

Urban / 
Rural 

Urban / 
Rural 

Legibility 
Mystery 
Coherence 
Complexity 

Prospect 
Refuge 
Hazard 

Complexity 
Focality 
Ground Texture 
Depth 
Mystery 

Pleasantness 
Complexity 
Unity 
Enclosedness 

Empirical 
Format 

Paintings 
Photographs 
Drawings 

Photographs 

Slides I 
Photographs . 
of Scaled Models 

5. Wohlwlll ft 
Harris 

Response to 1980 
Congruity or Contrast 
For Man-Made Features 

Natural Contrast/Color 

6. Thiel, Harrison Perception of 1986 
ft Alden Spatial Enclosure 

as a Function of 
Architectural Surfaces* 

Environment ft Texture 
Urban Size 
Features Fittingness 

Shape 

Urban Spatial 
(Interior Enclosure 
Space) 

Slides 
Group Interview 

Personal Interview 
ft Perspective 
Drawings 

• Titles slightly abbreviated. 



Table 4. 

Evaluative Criteria Utilizing Physical Variables In Landscape Assessment 

AUTHOR TITLE DATE CONTEXT VARIABLES METHOD 

1. Talbot ft 
Kaplan 

2. Klelbaso 

3. Schroeder ft 
Green 

4. Anderson ft 
Schroeder 

5. Seung-BIn Im 

6. Talbot ft 
Kaplan 

7. Whyte 

8. R. Kaplan 

Needs and Foars: The 1984 
Response to Trees In 
the Inner City* 

Preferences of 
Detroit Residents 
for Urbin Forest* 

1982 

Public Preference 1985 
for Tree Density In 
Municipal Parks 

Application of 
MiltHand Scenic 
Assessment Methods* 

1983 

1984 Visual Preferences 
in Enclosed Urban 
Spaces, An Exploration 
of a Scientific Approach* 

Judging the Sizes 1986 
of Urban Open Areas* 

The Social Life of 1980 
Small Urban Spaces 

Evaluation of Urban 1981 
Vest-Pocket Park 

Urban 

Urban / 
Natural 

Urban / 
Natural 

Urban 

Urban 

Urban / 
Rural 

Urban 

Urban 

Local Parks Personal 
Forested Scenes Interview ft 
Woods ft Paths Photographs 
Hoods ft Hater 

Personal 
Interview ft 
Photographs 

Group Interview 
ft Slide Survey 

Woodlands 
Park Areas 
Street Trees 
Treeless Areas 

Density of 
Trees: 
Foreground, 
Middleground 
ft Background 

Densely Hooded Group Interview 
Park-like ft Slide Survey 
Treeless Areas 

Ground Slope Interviews using 
Height Ratio Photographs, Slides 
Vegetation Coverage 

Urban Open 
Space 

Sun 
Water 
Vegetation 

Green Space 
Trees 
Site Furniture 

Personal Interview 
ft Photographs 

Observation, 
Time-Lapse 
Photography 

Off-site Questionnaire 
On-site Interview 



evaluate pleasantness, complexity and unity. The other two studies 

took a broader approach to assessment and offer a range of suggestions 

on how to assess an environment (Kaplan, 1979 and Appleton, 1975). 

In both the variables measured as well as the methods used, 

there is significant overlap. Complexity was the most popular term 

used in three of six studies. Also refuge/ enclosure and focality/ 

coherence are used in each of two studies. The repetition of similar 

terms suggests progress toward a unification of concepts. 

Two studies used observation as a valid method for assessment. 

Time-lapse photography was used to assess the behavioral or functional 

qualities of an urban environment by Whyte (1980). According to Whyte, 

comfort along with a large amount of sitting space, availability of 

food, and degree of interaction with adjacent streets determined 

whether people preferred a particular urban space. Whyte also looked 

at visual quality variables such as sun, water, and vegetation, all of 

which proved to be important factors in a successful urban environment. 

Buhyoff (1979) measured the duration of an observation at a particular 

scenic overlook in a natural environment. He theorized that the total 

time spent in a given behavior can serve as an indirect measure of 

preference for that scene, greater amounts of time spent in that 

activity have the greatest utility or are the most attractive of the 

alternatives. Observation methods seem to be equally useful in both 

urban and natural environments. 

A study assessing the success of an urban plaza used 

questionnaires, interviewing two separate groups: plaza users and 

people who lived or worked within a specified radius of the plaza (R. 
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Kaplan, 1981). The interesting point of this study was interviewing 

the non-users. In comparing the responses of the two groups 

interviewed, some preferences were similar and some diametric. In 

assessing dense urban environments, ideally both user and non-user 

groups should be considered. 

Another user assessment study that utilized questionnaires was 

a forestry research report for Cook County Forest Preserve District 

(Young and Flowers, 1982). The study for this natural park in the 

Chicago metropolitan area focused mainly on visual management issues. 

The questionnaire resulted in information on use patterns, user 

characteristics, forms of activity, and level of satisfaction. The most 

inportant source of satisfaction was the unique natural landscape; 

better maintenance of the grounds and facilities was suggested. 

Visitors also valued the sense of peace and quiet derived from their 

visits, suggestions to increase ranger patrols, control "undesirable" 

users and enforce regulations would decrease user conflicts. 

Information generated from this questionnaire could be utilized for 

more efficient management of resources and personnel. 

Vegetative Density 

Assessment of an urban landscape using physical variables 

proved to be more complex to evaluate than using descriptive variables. 

Eight recent articles focusing on urban environments assessed a 

particular site (Schroeder and Green, 1985; Talbot and Kaplan, 1984; 

Im, 1984; Anderson and Schroeder, 1983; Keilbaso, 1982 Talbot and 

Kaplan, 1986; Whyte, 1980; and R. Kaplan, 1981). The unifying feature 



in five out of eight studies was evaluating vegetative density. Slides 

and photographs with varying amounts of vegetative cover were viewed 

and rated. 

Two articles center on inner city residents and their 

preferences for trees (Talbot and Kaplan, 1984; Kielbaso, 1982). 

Kielbaso found very positive attitudes towards urban trees compared to 

other public amenities and services in the city. Talbot and Kaplan 

went into more depth on this issue. Local parks and walks were the 

most preferred grouping which used residential street scenes and 

scenes of small, wel1-maintained park areas. The less preferred 

categories depicted larger and more densely forested scenes. These 

results seem to slightly contradict the long-held belief that natural 

scenes are preferred over urban scenes (S. Kaplan, et al., 1972). 

Anderson and Schroeder (1983) used scenes of residential, 

commercial, office/ industrial, and vacant land. The vegetative cover 

variable ranged from none visible, to park-like, to densely wooded. 

Results indicated that people's preference for varied urban scenes 

increased with an increase in vegetation. Landscape maintenance also 

emerged as an important factor. In general, highly preferred scenes 

containing structures also contained intensively managed plant 

materials. Schroeder and Green's (1985) study found that foreground 

trees and backgrounds were the strongest predictors of scenic beauty. 

The effect of foreground trees on scenic beauty could be described by 

an inverted 'U' curve with low or high tree densities producing lowered 

ratings of scenic beauty. 



An article by Im (1984) expanded the scope of physical 

variables used for assessment to include ground slope, height ratio and 

vegetative coverage. Im compared slope and height ratio to the floor 

and walls in an interior setting; important components of an 

architecturally enclosed space. Vegetative coverage was also 

classified as the overhead component. Rather than evaluating a single 

variable such as tree density, Im evaluated the components which 

defined the space. Im choose a combination of physical variables that 

described an outdoor space. It is necessary to evaluate the 

interaction between variables particularly in urban environments, since 

as designers and planners, we make many decisions concerning major 

changes in the visual quality of urban environments. In an urban 

environment, designers create the space; in a natural environment, 

nature creates the space. 

A widely recognized benefit of urban vegetation is its 

contribution to the visual quality of the urban environment. The 

literature suggests that people prefer vegetation in an urban 

environment over an urban environment with little or no vegetation. 

Anderson and Schroeder (1983) found that the main characteristic 

distinguishing more attractive office/ industrial zones from other 

commercial zones was the amount of landscaped area surrounding the 

buildings. The role of vegetation in enclosed urban environments also 

affects people's preferences for streets and city parks (Buhyoff et al. 

1984; Schroeder and Cannon, 1983). 
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Sitte (1889) expressed the desire for vegetation in his discussion 

of "Greenery within the City". 

Our ancestors since time immemorial were forest dwellers; we 
are apartment-house dwellers. This alone suffices to explain 
the irresistible craving for nature on the part of the 
residents of cities --to get out into the open air, out of the 
dust-mill and the crush of houses, into the greenery of the 
great out-of-doors. It explains why for townspeople in their 
longing for nature each tree, every little patch of grass, 
every flowerpot is something sacred, and in keeping with this 
popular instinct, not a single bush ought to be sacrificed to 
even the most essential town development; on the contrary, much 
more greenery should be added to that which is already growing 
there (Sitte, 1889). 

Analysis of Proportion 

This study focused upon proportions of urban open space to 

building mass. Literature on this variable was reviewed as it 

pertained to the study. 

Marcus Vitruvius Pollio, a Roman architect and engineer, 

practiced in the first century B.C. and was author of one of the oldest 

and most influential works on architecture. His writings on 

architectural principles were directed toward the architect, and 

utilized a pragmatic approach to proportion. Vitruvius goes into great 

detail on the proportions of intercolumniation and of columns. He 

discussed the proportions of the base, the column, and the entablature 

in each of the three Architectural styles of that time: Doric, Ionic, 

and Corinthian orders. 

Vitruvius discussed the proportions of buildings with regard to 

the site. He discussed the height of buildings in an enclosed space 

and an open area as well as the perception of space. Specifically, 

Vitruvius discussed the length and width of an atrium, an outdoor space 



which is residential in character. Three design classifications are 

mentioned. The first is laid out by dividing the length into five 

parts and giving three parts to the width; the second classification is 

dividing the length into three parts and assigning two parts to the 

width; and the third divides space by using the width to describe a 

square with all sides equal. Thus the proportions of length to width 

in urban /residential open space as discussed by Vitruvius are 5:3, 

3:2, and 1:1. These proportions inspired many architects such as 

Camillo Sitte. 

Camillo Sitte, whose formal training was in architecture is 

known today as one of the founders of City Planning. He wrote 

extensively on the topic of how to design cities. Sitte's approach to 

the layout of open space was rather artistic; in particular he 

addressed the principle of proportion in relation to buildings, the 

visual effect of open space and enclosure, and people's perception of 

space. 

Sitte discussed the reasons for the irregularity of old plazas 

which is quite typical in older European cities. The layout results 

from a gradual historical development. One can assume that there was a 

reason for each of the odd turns or curves in the existing layout of 

plazas: perhaps a building of that particular shape, or a road. These 

irregularities have a pleasant effect, and actually tend to add 

interest and enhance the visual quality. 

The old plazas give an impression of rhythm and harmony in 

spite of their irregularity because there is a clear use of recurring 
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elements and themes. Large structures are given a counterpart and 

balance is achieved in the overall composition. 

Sitte viewed symmetry as "pointless uniformity and an artificial 

regularity" (Sitte, 1889 p. 51). The word "Symmetry", which is Greek in 

origin, originally meant something quite different than it does today. 

The meaning of symmetry was the "proper agreement" between the parts of 

an entity, and the relationship between the different parts and the 

whole general scheme. The principles of symmetry are a result of 

proportion. Proportion and symmetry were one and the same in ancient 

cultures. When architectural drafting developed, one became more 

concerned with symmetry in a modern sense where a mirror image occurred 

on either side of an axis. This was reflected in many plan-view 

drawings by visually repeating a motif from the right to the left part 

of the layout. 

Sitte analyzed the relationship between the shape of a plaza 

and the major structures abutting it. He developed two categories of 

plazas which are essentially based on the building that dominates the 

whole layout of the plaza. When an observer stands opposite the 

prominent building and the distance is longer than the plaza width, it 

is referred to as "a Plaza in Depth". Plazas in depth are effective 

only when the dominent building on its short sides has dimensions 

similar to those of the plaza. This is usually the case with the main 

facade of churches; consequently plazas situated around a church are 

usually "plazas in depth". 

According to Sitte, a "Plaza in Width" occurs when a plaza lies 

in front of a building of broad dimensions which is characteristic of 
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town halls and public buildings. The plaza should reflect the same 

broad layout. When the distance between the observer and the prominent 

building is shorter than the plaza width, the result is a "plaza in 

width". 

Sitte discussed the size as well as the shape of a plaza, which 

is in a proportional relationship to the dominant building. A plaza 

which is too small doesn't allow monumental buildings to create their 

ultimate effect. At the same time, a plaza that is too large is 

considerably awkward because very large structures seem dwarfed in 

relation to an enormous open space. Huge squares in modern cities 

hardly seem to be a "plaza" because the buildings at their edges no 

longer have a proportional relationship to the dimensions of the 

square. 

The perception of size, the comparative relationship of open 

space to structures is a true discussion of proportion. The actual 

size of a plaza is not nearly as important, as the size in relation to 

the size of site amenities and other structures. An example of this 

theory would be the effect of widening the streets around a plaza. The 

result would be that the plaza would not seem as large as it formerly 

did because of its relationship to the widened streets, which would 

tend to open up the space. If the plaza were to appear smaller, so 

would the facade of the prominent building. In actuality neither the 

plaza nor the structures would alter their dimensions, but the observer 

would perceive the space and structures as smaller (Sitte, 1889, p. 42-

43). 



In conclusion, according to Sitte a good proportion between the 

size of a plaza and its surrounding buildings is of primary importance. 

The height of the prominent building varies in proportion to the 

dimension of the plaza that is perpendicular to the facade of that 

building. Deep plazas are where the height of the church facade is 

related to the length -- the long dimension of the plaza -- while broad 

plazas are where the height of the public building is related to the 

width -- the shorter dimension of the plaza. To clarify this type of 

proportioning, the height of the principal building should be roughly 

the minimum dimension for the plaza. The absolute maximum 

proportioning that still visually has a positive effect would be the 

prominent building height doubled and equaling the minimum dimension of 

the plaza. 

While Camillo Sitte focuses on design guidelines for urban 

space, Christopher Alexander (1977) offers insight to many different 

types of enclosed urban space depending on the type of human activity 

that will occur in that space. Alexander's approach is both innovative 

and comprehensive. This people-oriented approach is very appropriate 

to applied research since, as designers we are designing for people. 

Alexander deals with the visual relationship of people to the 

environment, accordingly he makes recommendations on the dimensions and 

proportions of enclosed urban space. 

Alexander applied the concept of plaza density to the 

dimensions of plazas. For example, if an urban designer knew the 

number of potential users, he could determine the appropriate 

dimensions for the open space. A plaza with a diameter of 100 feet 
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will begin to seem deserted when less than 33 people are in it. A 

plaza which is 60 by 60 feet requires twelve people for this 

appropriate density. Alexander suggests that to keep this perceived 

concentration, it is essential to keep plazas small, approximately 45 

by 60 feet. The temptation is to make public squares very large. 

Modern cities contain many plazas that are too large. Plazas work best 

when the width is approximately 60 feet. If the width is greater than 

70 feet, squares seem empty. 

A person's face is recognizable at about 70 feet and a loud 

voice can be heard across 70 feet; therefore, according to Alexander, 

people prefer plazas that have a width of 70 feet or less. Faces can 

be identified and a person may hear the talk of other people in the 

area, in plazas of this size. Alexander's discussion is on the width 

of the plaza, length may vary considerably. 

Alexander's discussion of positive and negative space is 

directly related to proportions of urban open space. Positive space is 

partly enclosed, at least to the extent that the area seems bounded on 

at least three sides. Negative spaces are often poorly defined, and 
• 

therefore difficult to tell where the boundaries are located. Outdoor 

space is perceived as negative space when it is shapeless and when it 

is the area left over after buildings are sited, since buildings are 

considered positive. Outdoor space is perceived as positive space when 

it has a distinct and definite shape, as definate as the shape of an 

interior room. When its shape is as important as the shapes of the 

buildings which surround it, the space is positive. According to 



41 

Alexander, the difference between "positive" and "negative" outdoor 

spaces is defined by their degree of enclosure and degree of convexity. 

A space is convex when a line joining any two points inside the space 

itself lies totally inside the space (Figure 3). A space is non-convex 

when lines joining two points lie at least partly outside the space 

(Figure 4). 

There is a functional and relevant reason for distinguishing 

between positive and negative outdoor space. Alexander proposes that 

people feel more comfortable in a place that is enclosed and at human 

scale. This type of space is more frequently used. On the contrary, 

according to Alexander people feel uneasy in "negative" spaces due to 

ill-defined boundaries. Places such as this tend to remain unused. 

Urban open space should be surrounded until it becomes an entity with a 

positive quality and does not "bleed out" indefinately around corners 

and between buildings. 

Alexander's focus is on space and proportion in relation to 

human activity. Although he focuses less on aesthetics, and more on the 

behavioral aspects of urban open space, Alexander does suggest specific 

dimensions for plazas. 

Kevin Lynch (1984) holds many of the same views as Alexander in 

regards to human behavior and the use of space, and as a designer, is 

able to visualize and verbalize aesthetic space. In Site Planning 

(1984), Lynch suggests that the perceived quality of a place is an 

interaction between its form and its perceiver. Perception includes 

the aesthetic experience, where the interaction between the perceiver 

and an object is immediate, intense, and separate from other 
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experiences. The designer uses proportions that will fit with what 

exists, helping the perceiver to create a coherent and meaningful 

image. 

The sense of place or the perceived quality of a place is first 

a spatial characteristic: a perception of the volume of space that 

surrounds a person. This is predominantly experienced by sight. Lynch 

compares outdoor space to architectural space: both are made apparent 

by light and sound and defined by enclosure, but outdoor space has 

unique characteristics which have implications for site planning. 

According to Lynch, outdoor space is more extended than architectural 

space and looser in form. Horizontal dimensions are normally much 

greater than vertical dimensions. Connections are less precise and 

shapes more irregular in outdoor space. These differences call for 

variations in technique and design development. The looseness of 

outdoor space allows for a certain amount of freedom in the layout. 

This freedom also implies a certain responsibility to make a clearly 

connected, unified space. Lynch suggests that a designer use well-

defined and clearly-joined space to establish the form intended in the 

design. 

Outdoor spaces are defined by trees, hedges, buildings and 

large changes in grade, but are rarely completely enclosed. Urban open 

space is partially bounded, and its form completed by the shape of the 

ground plane. Lynch suggests that horizontal features dominate urban 

open space and therefore, vertical features take on an exaggerated 

importance. In essence, the general layout of the urban space may have 
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less effect on the level of preference, than the proportions of the 

buildings which surround it. 

Spatial character varies with proportion and scale. Lynch 

defines proportion as the internal relation of parts to the whole. 

Scale is the relation of size to the size of other objects in 

proximity. Lynch assigns dimensions to urban space which seem 

comfortable due to human scale. Plaza dimensions of approximately 

forty feet are imtimate; dimensions up to eighty feet are still related 

to human scale. Urban open space is most comfortable when its walls 

are one-half to one-third as high as the width of the enclosed space. 

If the ratio falls below one-forth, the space seems wide open and 

begins to lack a sense of enclosure. If the height of the walls is 

greater than the width, the space is perceived as a pit or trench. 

For the purpose of comparing the design guidelines of the 

previously discussed prominent people, the following table was 

developed. 



46 

Table 5. 

Proportions of Urban Open Space 

DESIGNER TYPE OF DIMENSIONS PROPORTION OF PROPORTION OF 
OPEN SPACE OF PLAZA LENGTH TO WIDTH BLDG. HEIGHT TO 

WIDTH WIDTH OF PLAZA 

VITRUVIUS Atrium -- 5:3, 3:2, 1:1 

SITTE Church Prominent Bldg. -- 1:1, 2:1 
Plaza Width = Width of 
Public Plaza 
Plaza 

ALEXANDER Squares 45 to 60 Feet 4:3 

LYNCH Enclosed 40 to 80 Feet — 1:2, 1:3 
Outdoor 
Space 



In conclusion, Vitruvius made recommendations for the pro

portion of length to width in an atrium and in other residential open 

space. Sitte is the first to make specific recommendations on 

proportion. He cites two different types of plazas determined by the 

adjacent prominent building. Sitte recommends that building height 

equal the width of a plaza: a ratio of 1:1. Alexander also makes 

recommendations on plaza dimensions. Lynch recommends that the building 

heights be one-half to one-third of the plaza width: a ratio of 1:2 or 

1:3: 

Landscape perception research has far reaching implications. 

For the designer and planner, it can offer guidelines to site 

development. Visual resource management is also an issue that is 

addressed in landscape perception studies; managing scenic resources 

requires assigning values to an environment. In conclusion, landscape 

assessment is the process of assigning values to an environment and 

visual resource management is the implementation and preservation of 

those values. 



CHAPTER 3 

RESEARCH DESIGN 

The methods employed in this study were consistant with 

previous research in landscape assessment. While most previous studies 

have dealt with the natural environment, many of their research methods 

are applicable to urban environments (Anderson and Schroeder, 1983; 

Talbot and Kaplan, 1984). 

Physical Setting 

The physical setting used in this study was a courtyard in the 

Law School complex at the University of Arizona in Tucson, Arizona. 

This courtyard, a small enclosed urban space, represents the type of 

setting which is the focus of this study. The dimensions of the 

courtyard are approximately 40 feet by 25 feet. The height of the 

prominent surrounding buildings are 19 feet. 

Three architectural models were built at a scale of 1/4" = 1'-

0". Model 2 was an exact replica of the actual courtyard, constructed 

from architectural drawings obtained from the University of Arizona 

Physical Resources Division (Figure 6). Vegetation was also represened 

as it currently existed in the Spring of 1986. Model 1 was built from 

the same ground plane: consequently, courtyard dimensions were the 

same, but the building height was reduced by 50% (Figure 5). Model 3 

was constructed using the same ground plane as the two previously men

tioned models, but the original building height was doubled (Figure 7). 
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Figure 5. Model 1, Representing a 1:2 Ratio 

Figure 6. Model 2, Representing a 1:1 Ratio. 
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Figure 7. Model 3, Representing a 2:1 Ratio. 
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The following proportions were utilized in the three 

architectural models: the approximate ratio of the height of the 

adjacent wall of the prominent building to the width of the plaza was 

1:2 for Model 1; for Model 2 the approximate ratio of the height of 

buildings to the plaza width was 1:1; and for Model 3, the approximate 

ratio of the height of the buildings to the width of the plaza was 2:1. 

The models were photographed in a studio setting under 

controlled conditions. Lighting, as well as the background, was 

consistent in each photographic session. Ektachrome slide film (ASA 

100) was used. A blue-gray background paper was used to simulate the 

sky. Models were built and photographed during the months of February 

and March, 1986. 

Photographic Sampling of the Physical Setting 

The limitations involved with photographing architectural 

models greatly restricted the number of possible views. However, four 

distinct views were obtained (Figures 8 - 11). The exact positioning 

of the camera and depth of field were duplicated with each model. 

Views were chosen which would simulate walking through the courtyard as 

well as the main views within the courtyard. The twelve slides were 

used to assess subjects preferences for building proportions in 

relation to urban open space. 

The second phase of the research related to the relationship 

between preference and vegetative density. Model 3, with 2:1 

proportions, was also photographed with differing vegetative densities. 

The model was first photographed with vegetation which existed in the 



Figure 8. View A 

Figure 9. View B 
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Figure 10. View C 

Figure 11. View D 



Spring of 1986 (Figure 13). Second, the amount of vegetation was 

doubled by adding additional planters containing trees and by 

increasing the amount of vegetation in the existing planters (Figure 

14). And third, vegetation was drastically reduced by removing the 

extra planters and allowing only a minimal amount of vegetation to 

remain (Figure 12). Each of the four views were photographed and each 

view was represented by three different quantities of vegetation 

yielding 12 slides of model three with varying amounts of vegetation. 

This slide set was used to assess the effects of vegetative density on 

subjects' preferences. 

The third phase of the research was an assessment of the 

ecological validity of the simulation. Responses to four slides of 

Model 2 built to existing dimensions, (representing the four views 

which were previously used in Part 1) were compared to responses to 

four views of the actual courtyard photographed under overcast 

conditions to simulate the blue-gray background of the studio setting 

(Figure 15 and 16). These eight slides were used to assess the 

validity of using three-dimensional architectural models to represent 

real urban environments. 

Survey Format 

The survey consisted of 4 parts; the slides in each part of the 

survey were randomly sorted. Part 1 consisted of 12 slides, 4 views of 

each three-dimensional model. Each slide was rated on a scale of one 

to ten, with "1" representing low visual quality and "10" representing 

high visual quality. Part 2 also consisted of 12 slides: 4 views of 



Figure 12. Model 3-A, Least Vegetation. 

«U1 

Figure 13. Model 3-B, Existing/Average Vegetation. 



Figure 14. Model 3-C, Lush Vegetation. 



Figure 15. Validity Test — Real Environment. 

Figure 16. Validity Test -- Simulated Environment. 
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Model 3 -- model with proportions of 2:1 -- where each view was 

represented with three levels of vegetative density. The same rating 

scale was employed. Part 3 consisted of eight slides: four views of 

the real courtyard and four views of Model 2. Each slide was rated 

using six bi-polar seven point semantic scales (Table 6). Finally, 

part 4 consisted of ten questions on subject demographics. 

Subject Pool 

A pre-test was administered to nine graduate students in the 

School of Renewable Natural Resources at the University of Arizona. 

Twenty-eight slides were viewed and rated for visual quality. Insight 

into the format and administrative procedures of the slide survey was 

achieved and varying lengths of time for viewing the slides was 

observed and recorded. 

During the week of April 20th, 1986, six groups of subjects 

individually viewed and rated 44 slides (Table 7). Three groups of 

students from the University of Arizona were used as subjects, and 

three groups of adults also viewed and rated the slides. Three groups 

were designers and three were non-designers. This division was 

utilized in the analysis of the data. 

Standarized instructions were read to each group. A brief 

explanation of the research was given. Subjects were given directions 

on how to use the rating scales and the answer sheet. Preview slides 

were shown to acquaint the subjects with the type of area they would be 

evaluating. Each slide in parts 1 and 2 was viewed for eight to ten 

seconds. Each slide in part 3 was viewed for forty seconds to provide 
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Table 6. 

Seven Point Semantic Scale 

Common 1 2 3 4 5 6 7 Unusual 

Closed 1 2 3 4 5 6 7 Open 

Tidy 1 2 3 4 5 6 7 Untidy 

Pleasant 1 2 3 4 5 6 7 Unpleasant 

Boring 1 2 3 4 5 6 7 Interesting 

Inviting 1 2 3 4 5 6 7 Uninviting 

Table 7. 

Subject Groups 

Eighty eight subjects completed the survey, only 82 subject's ratings 
were useable however, as six subject's incorrectly filled out the 
response form. 

GROUP NUMBER DESIGNER NON-DESIGNER 

ARCHITECTURE STUDENTS 22 X 

LANDSCAPE ARCHITECTURE STUDENTS 14 X 

PSYCHOLOGY STUDENTS 12 X 

AEROBICS CLASS 12 X 

LANDSCAPE ARCHITECTURE OFFICE 9 X 

SAFFORD PUBLIC EMPLOYEES 19 X 

TOTAL 88 3 3 
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adequate time for the semantic evaluations. Subjects were then asked 

to complete demographic information questions. 

Analysis 

The Statistical Package for the Social Sciences (SPSS) was used 

for analysis of the data. 

Steps in the analysis consisted of: 

1. A two-way analysis of variance of part 1 of the slide survey 

utilizing the dimensions model and view to determine preferences for 

building proportions. 

2. A two-way analysis of variance of part 2 of the slide survey 

utilizing the dimensions vegetation and view to determine preferences 

for vegetative density. 

3. A three-way analysis of variance utilizing the dimensions: 

designers and non-designers, models, and views to determine differences 

and similarities in ratings of designer and non-designer groups. 

4. The Pearson product-moment correlation coefficient was 

utilized to determine whether a testing effect of the first and second 

viewing of model three had occurred in parts 1 and 2 of the slide 

survey. 

5. The Pearson product-moment correlation coefficient was also 

utilized to establish the validity of using slides of architectural 

scaled models to represent urban environments. 

6. A two-way analysis of variance was used on the semantic 

differential test to determine the validity of using slides of 

architectural scaled models to represent urban environments. The 



61 

analysis utilized each set of adjectives using the dimensions model and 

real environment, and designers and non-designers. 



CHAPTER 4 

RESULTS 

The results in this chapter state the effects of manipulating 

the independent variables, building proportions and vegetative density 

on subjects' responses. Subjects were viewed first as one group, then 

broken into two groups: designers and non-designers. Results also 

reflect a test for the validity of using slides of architectural scaled 

models to represent urban environments. 

Proportion Analysis 

There was a significant difference in how people rated the 

three architectural scaled models, (2 d.f., F = 3.4, p = .0357, Table 

8). Model 2, a building height to width of plaza ratio of 1:1, was 

rated highest with a mean of 4.68 on a scale of one to ten. Model 1, a 

ratio of 1:2 was rated second with a mean of 4.65, although these two 

are not significantly different. Model 3, a ratio of 2:1 was rated 

third with a mean of 4.44 (Table 9). 

Since each scaled model utilized the same ground plane and 

simulated the same building materials and detailing, the difference in 

ratings is attributed to the difference in building proportions in 

relation to open space and not to some interaction (Figure 17). 

There was a significant difference in how people rated the four 

views, ( 3 d.f., F = 7.0, and p = .0002, Table 8). View C was rated 

the highest with a mean of 4.76, followed by view D with a mean of 



4.75, view B with a mean of 4.56, and view A with a mean 4.30 (Table 

9). There was not a significant interaction between model and view. 

Vegetative Density Analysis 

There was a significant difference among subject responses as a 

function of vegetative density (2 d.f., F = 39.04, p = .0000, Table 

10). The model with the greatest amount of vegetation was rated 

highest, with a mean of 4.92. The model with the existing or medium 

amount of vegetation was rated second, with a mean of 4.66. The model 

with the least vegetation was rated third, with a mean of 3.70 (Table 

11). Therefore, the highest ratings had the highest vegetative density 

and the lowest ratings had the lowest vegetative density. 

Again, there were significant differences in how people rated 

the four views ( 3 d.f., F = 10.97, p = .0000, Table 10). View C was 

rated the highest with a mean of 4.67, followed by view D with a mean 

of 4.56, view A with a mean of 4.36, and view B with a mean of 4.12 

(Table 11). There was a highly significant interaction between amount 

of vegetation and view (p = .0000). The existing or medium amount of-

vegetation was preferred over the greatest amount of vegetation in view 

B. The least amount of vegetation is least preferred in all views 

(Figure 18). 

Testing Effect 

Slide ratings of Model 3 were analyzed for the testing effect. 

These four slides were used in part 1 for Model 3, for testing 

proportions, and in part 2 for the existing or medium amount of 

vegetation for testing vegetative density. Mean scores indicate that 



the same slides were rated differently from the first viewing to the 

second viewing (Table 12). 

Analysis of Designers Versus Non-Designers 

There was no significant difference in how designers and non-

designers rated models and views ( 1 d.f., F = 1.17, p = 0.2827, Table 

13). However, designers consistently rated the slides sightly lower 

(Table 14). 

Analysis of Semantic Differential 

The difference between means for each adjective pair is 

statistically significant, but the difference is not substantial 
3 

(Tables 15 - 21). The difference between means for adjective pairs 

ranged from .07 (tidy/ untidy) to 1.26 (inviting/ uninviting) which is 

not substantial on a 7 point semantic scale. Therefore there was a 

high similarity between how subjects viewed slides of the model and 

slides of the real environment. 

For the adjective pair common/ unusual, the mean for the real 

environment was 3.56, and the mean for the simulated environment was 

3.90 (Table 15). The difference between the means was 0.35. For the 

adjective pair closed/ open, the mean for the real environment was 4.15 

and 3.79 for the simulated environment, and a difference between the 

means was .37 (Table 16). The adjective pair tidy/ untidy was not 

statistically significant (p = .54) and not substantially different 

3. Substantial in regards to whether the subjects viewed and 
rated the architectural model and the real environment as different. 
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(Table 17). The mean for the real environment was 2.57 and 2.64 was 

the mean for the simulated environment; the difference between the 

means was .07. For adjective pair pleasant/ unpleasant, the mean for 

the real environment was 3.22 and for the simulated environment 4.31, 

the difference between the means was 1.09 (Table 18). For adjective 

pair boring/ interesting, the mean for the real environment was 4.40, 

and 3.47 for the simulated environment, with a difference between the 

means of 0.92 (Table 19). Lastly, for the adjective pair inviting/ 

uninviting, the mean of the real environment was 3.25, the mean for the 

simulated environment was 4.50, with the difference between the mean of 

1.26 (Table 20). 

There was more of a difference between the way subjects saw 

different views, and more of a difference among individual subjects 

responses than between the real and simulated slides. 
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Table 8. 

Analysis of Variance for Proportion 

n = 82 

SOURCE SUM OF SQUARES DEGREES OF 
FREEDOM 

MEAN 
SQUARE 

F PROB. 

MODEL 11.446 2 5.723 3.4 .0357 

VIEW 34.903 3 11.634 7.0 .0002 

MODEL X VIEW 4.811 6 0.802 0.76 .5985 

Table 9. 

Mean Scores for Proportion Analysis 

n = 82 

VIEWS A B C D COMPOSITE SCORES 

MODEL 1 
S.D. 

4.41 
1.822 

4.54 
1.727 

4.78 
1.835 

4.88 
2.021 

4.65 

SIGNIFICANCE 
Model 1 & 2 

OF DIFFERENCE 
p = .86 p = .58 p = .76 p = .44 

MODEL 2 
S.D. 

4.46 
1.741 

4.70 
1.943 

4.87 
1.905 

4.71 
1.964 

4.68 

SIGNIFICANCE 
Model 2 & 3 

OF DIFFERENCE 
p = .09 p = .45 p = .42 p = .90 

MODEL 3 
S.D. 

4.04 
1.834 

4.43 
1.782 

4.63 
1.930 

4.67 
1.862 

4.44 

COMPOSITE SCORES 4.30 4.56 4.76 4.75 
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Table 10.  

Analysis of Variance for Vegetative Density Analysis 

n = 82 

SOURCE SUM OF SQUARES DEGREES OF 
FREEDOM 

MEAN 
SQUARE 

F PROB. 

PLANTS 273.767 2 136.884 39.04 .0000 

VIEW 43.671 3 14.557 10.97 .0000 

PLANTS X VIEW 71.871 6 11.979 9.69 .0000 

Table 11. 

Mean Scores for Vegetative Density Analysis 

n = 82 

VIEW A B C D COMPOSITE SCORES 

MODEL 1 
S.D. 

3.90 
1.805 

3.14 
1.733 

4.27 
2.013 

3.48 
1.756 

3.70 

SIGNIFICANCE 
Model 1 & 2 

OF DIFFERENCE 
p = .01 p < .0001 p = .53 p < .0001 

MODEL 2 
S.D. 

4.60 
1.710 

4.71 
1.861 

4.46 
1.856 

4.88 
1.902 

4.66 

SIGNIFICANCE 
Model 2 & 3 

OF DIFFERENCE 
p = .94 p = .45 p = .005 P = -17 

MODEL 3 
S.D. 

4.58 
1.868 

4.49 
1.915 

5.28 
1.946 

5.31 
2.164 

4.92 

COMPOSITE SCORES 4.36 4.12 4.67 4.56 
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Table 12.  

Slide Scores:  Part  1 Versus Part  2 

PART 1: PROPORTION PART 2: VEGETATIVE DENSITY 

SYMBOL MEAN SCORE S.D. SYMBOL MEAN SCORE S.D. 

VIEW A P3A 4.09 1.834 VMA 4.60 1.710 

VIEW B P3B 4.43 1.782 VMB 4.77 1.861 

VIEW C P3C 4.68 1.930 VMC 4.46 1.856 

VIEW D P3D 4.67 1.862 VMD 4.88 1.902 

Table 13. 

Analysis of Variance for Designers and Non-designers 

n = 82 

SOURCE SUM OF SQUARES DEGREES OF MEAN F PROB. 
FREEDOM SQUARE 

GROUP* 31.12 1 31.12 1.17 .2827 

GROUP X MODEL 4.04 2 2.02 1.20 .3048 

GROUP X VIEW 4.50 3 1.50 .90 .4432 

GROUP X MODEL 9.44 6 1.57 1.51 .1737 
X VIEW 

* Group refers to Designers and Non-designers. 
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Table 14.  

Mean Scores for Designers and Non-designers 

MODELS 1 2 3 

DESIGNERS 4.35 4.51 4.27 

NON-DESIGNERS 4.88 4.77 4.55 

VIEWS 1 2 3 4 

DESIGNERS 4.15 4.33 4.59 4.44 

NON-DESIGNERS 4.36 4.72 4.84 5.00 

Table 15. 

Mean Scores of Real and Simulated Environments 

Adjective Pair: Common/Unusual 

n = 328 

REAL ENVIRONMENT SIMULATED ENVIRONMENT 

SLIDE MEAN S.D. SLIDE MEAN S.D. 

RVA1 3.85 1.72 MVA1 3.96 1.98 
RVB1 3.56 1.64 MVB1 3.99 1.84 
RVC1 3.10 1.59 MVC1 3.58 1.78 
RVD1 3.72 1.46 MVD1 4.10 1.86 

COMPOSITE 3.56 3.90 

DIFFERENCE BETWEEN MEANS = .35 
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Table 16.  

Mean Scores of Real and Simulated Environments 

Adjective Pair:  Closed/Open 

n = 328 

REAL ENVIRONMENT SIMULATED ENVIRONMENT 

SLIDE MEAN S.D. SLIDE MEAN S.D. 

RVA2 4.51 ' 1.72 MVA2 3.04 1.76 
RVB2 3.84 1.77 MVB2 4.29 1.73 
RVC2 3.82 1.87 MVC2 4.12 1.66 
RVD2 4.46 1.78 MVD2 3.71 1.82 

COMPOSITE 4.15 3.79 

DIFFERENCE BETWEEN MEANS = .37 

Table 17. 

Mean Scores of Real and Simulated Environments 

Adjective Pair: Tidy/Untidy 

n = 328 

REAL ENVIRONMENT SIMULATED ENVIRONMENT 

SLIDE MEAN S.D. SLIDE MEAN S.D. 

RVA3 2.39 1.49 MVA3 3.04 1.76 
RVB3 2.46 1.54 MVB3 2.47 1.31 
RVC3 3.06 1.80 MVC3 2.30 1.26 
RVD3 2.35 1.27 MVD3 2.74 1.57 

COMPOSITE 2.57 2.64 

DIFFERENCE BETWEEN MEANS = .07 



71 

Table 18.  

Mean Scores of Real and Simulated Environments 

Adjective Pair:  Pleasant/Unpleasant 

n = 328 

REAL ENVIRONMENT SIMULATED ENVIRONMENT 

SLIDE MEAN S.D. SLIDE MEAN S.D. 

RVA4 2.87 1.51 MVA4 4.47 1.63 
RVB4 3.11 1.53 MVB4 4.35 1.60 
RVC4 3.86 1.60 MVC4 4.29 1.61 
RVD4 3.05 1.40 MVD4 4.14 1.70 

COMPOSITE 3.22 4.31 

DIFFERENCE BETWEEN MEANS =1.09 

Table 19. 

Mean Scores of Real and Simulated Environments 

Adjective Pair: Boring/Interesting 

n = 328 

REAL ENVIRONMENT SIMULATED ENVIRONMENT 

SLIDE MEAN S.D. SLIDE MEAN S.D. 

RVA5 4.95 1.43 MVA5 3.32 1.84 
RVB5 4.58 1.50 MVB5 3.42 1.84 
RVC5 3.36 1.71 MVC5 3.39 1.70 
RVD5 4.69 1.56 MVD5 3.76 1.85 

COMPOSITE 4.40 3.47 

DIFFERENCE BETWEEN MEANS = .92 

* 
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Table 20.  

Mean Scores of Real and Simulated Environments 

Adjective Pair:  Invit ing/Uninvit ing 

n = 328 

REAL ENVIRONMENT SIMULATED ENVIRONMENT 

SLIDE MEAN S.D. SLIDE MEAN S.D. 

RVA6 2.69 1.43 MVA6 4.82 1.66 
RVB6 3.29 1.56 MVB6 4.26 1.65 
RVC6 3.70 1.54 MVC6 4.43 1.62 
RVD6 3.31 1.66 MVD6 4.52 1.68 

COMPOSITE 3.25 4.50 • 

DIFFERENCE BETWEEN MEANS =1.26 

Table 21. 

Mean Scores of Real and Simulated Environments 

Composite Scores for Adjective Pairs 

n = 1,968 

REAL ENVIRONMENT SIMULATED ENVIRONMENT 

MEAN S.D. 

4.51 1.5867 

DIFFERENCE BETWEEN MEANS = .56 

MEAN S.D. 

3.95 1.6963 
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Figure 17. Visual Quality Ratings for the Variable Proportion 
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Figure 18. Visual Quality Ratings for the Variable Vegetative Density 



CHAPTER 5 

CONCLUSION 

Research supports the fact that large public parks are similar 

to small parks in attracting the majority of their visitors from the 

immediate surroundings (Talbot and Kaplan, 1986). This suggests the 

need for a larger quantity of small "vest pocket" parks, similar to the 

site used in this study, spaced at closer intervals to fulfill the 

needs of an urban population . This reapportioning of open space to 

include more courtyards and small plazas in the urban environment could 

be implemented through open space,requirements for new development and 

public policy that would acquire property over time for courtyards and 

similar public spaces. 

A discussion of this research will aid the designer in design

ing plazas and courtyards. Plaza dimensions in relation to adjacent 

building heights and vegetative density are recommended. The results 

provide a scientific basis for design considerations of enclosed urban 

space. The results of this visual preference study also add to the 

body of literature on visual assessment research and the field of 

Landscape Perception. The results indicate that it is valid to use 

architectural scaled models to represent urban environments. 

Proportion 

The proportions which people preferred the most were 

recommended by Camillo Sitte (1889). A building height to width of 
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plaza ratio of 1:1 was utilized and rated the highest (Figure 6). The 

proportions "1 to 1" indicate a balance in the overall layout between 

dimensions of the courtyard and the surrounding buildings. The 

findings suggest that people prefer the ratio where a balance is 

maintained and enclosure is perceived. The 1:1 ratio is represented by 

the existing proportions of the courtyard at the University of Arizona 

Law School, the physical setting used in the study. 

The difference in how people rated the building proportions is 

statistically significant (p = .0357). This means the differences 

measured are due to people's perceptions of the model and not random 

chance. Each scaled model utilized the same ground plane and simulated 

the same building materials and building detailing. Therefore, the 

difference in ratings is attributed to the difference in building 

proportions in relation to open space. 

The second highest rating was the ratio 1:2, where the building 

height is one half the width of the courtyard (Figure 5). These 

proportions were recommended by Kevin Lynch (1984). Lynch viewed 

outdoor space as looser in form and lacking exact edges. According to 

Lynch, horizontal dimensions are greater than vertical dimensions, 

which gives more importance to the vertical elements of a space. To 

counteract this perceived importance, Lynch recommends a ratio of 1:2 

(building height to plaza width) which de-emphasizes the verticality by 

increasing the horizontal dimension of the space (Figure 5). 

To discuss the proportions Sitte recommended, it is noteworthy 

to mention his views of the placement of buildings on a site, since 
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this determines the dimensions of urban open spaces. Using Italian 

plazas as an example, churches and other large public structures were 

always set back with one or more sides against other buildings to form 

open space. In ancient times architectural structures made a complete 

system of enclosing public spaces. The dimensions of public plazas 

depended on the importance of the principal buildings which dominated 

them. The height of the principal building measured from the ground to 

the cornice was in proportion to that dimension of the plaza which was 

perpendicular to the building facade (Figures 1 and 2). 

Today there is a tendency to allow for space on all sides of a 

building, sometimes as little as two or three feet. Placing a building 

in the center of a site often creates narrow space continuously around 

the building which is not too useful. This tends to enlarge openings 

as much as possible and destroys the cohesion of existing urban open 

spaces. 

There are currently some progressive concepts being 

incorporated into new development, which may have originated from 

antiquity. Many multiple-housing developments use the concept of Zero 

Lotline developemnt which utilizes a common wall and through 

apportionment, creates larger outdoor open spaces. Concepts such as 

this are appropriate today, as the trend toward higher density 

development increases. 

The building/plaza ratios of 1:2 and 1:1 could be interpreted 

as equally preferred, with average ratings of 4.65 and 4.68 

respectively (Figures 5 and 6). The ratings of Models 1 and 2 are not 

4 
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significantly different. Therefore, people essentially viewed and rated 

these two environments the same. 

These data are interesting in that they suggest that two rather 

different proportions can be equally preferred. Consequently, this 

offers more freedom to the designer concerning site layout and open 

space development during the design process. It is difficult to 

determine the exact relationship that ought to exist between the 

magnitude of a plaza and the buildings which enclose it, but clearly it 

should be an harmonious balance. 

Vegetative Density 

The amount of space consumed by vegetation, the vegetative 

density, appeared to be critical. The most preferred views were those 

with the greatest vegetative densities. The model with the greatest 

amount of vegetation, Model 3-C was rated highest, with an average 

rating of 4.92 (Figure 14). The model with the existing or medium 

amount of vegetation, Model 3-B was rated second, with an average 

rating of 4.66 (Figure 13). The ratings drop considerably for the 

model with the least vegetation, Model 3-A, with an average rating of 

3.70 (Figure 12). 

There are numerous studies which support the fact that people 

prefer vegetation in urban as well as natural environments. Research 

on public preferences for outdoor environments such as urban parks and 

streets has consistently shown that trees make an important 

contribution to the aesthetic quality of the environment as experienced 

by users. This preference is not isolated to a particular group or 
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environment. A survey of Harlem residents during the 19601s found that 

the most frequent complaint about their neighborhood was the lack of 

trees and grass (Little, 1974). Anderson and Schroeder (1983) used 

scenes representing residential, commercial, office/industrial, and 

vacant land. Results indicated that people's preferences for varied 

urban scenes increased with an increase in vegetation. There are many 

studies utilizing both urban and natural environments, and different 

subject groups: children, students, ethnic groups, public employees and 

professionals all of which support people's preference for vegetation. 

The central issue may not be simply whether people prefer 

vegetation or not, but how much is preferred. There is very little 

information on what is the right density of vegetation for urban plazas 

and parks. The present study was designed to explore this and related 

issues. 

Recent vegetation studies indicate that there is an optimal 

density, where too much vegetation would actually decrease the visual 

quality of the landscape (Schroeder and Green, 1985). A study of inner 

city residents indicated that the most preferred views were residential 

street scenes and scenes of small, well-maintained park areas. The 

less preferred views depicted larger and more densely forested scenes 

(Talbot and Kaplan, 1984). Much literature supports the fact that 

people prefer vegetation. Current research on vegetative density has 

found that densely forested scenes are less preferred in an urban 

setting (Schroeder and Green, 1985). 

A discussion of vegetation in the landscape raises many issues. 

This study supports the concept that people prefer vegetation in the 
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landscape. The data from this study indicate that people rated the 

average/existing amount of vegetation slightly lower than the lush 

environment which had the most vegetation, with average ratings of 4.66 

and 4.92 respectively. Higher vegetative densities get higher ratings 

for visual quality. 

Keep in mind that the discussion is concerning urban landscapes 

where typically the hardscape consumes most of the environment. In a 

very lush urban environment, vegetative density may visually consume 

one-half of the viewshed. A considerable amount of vegetation tends to 

soften the landscape and contribute to feelings of tranquility and 

peacefulness. Preferred vegetative density in the urban environment 

would probably be a much lower density than in the natural environment. 

An interpretation of the literature on vegetative density 

suggests a balance between vegetation and structures as being 

preferred. As this study indicates, people do not prefer environments 

where there is little or no vegetation, and people may not prefer 

densely forested naturalistic environments in the urban setting. 

Previous research supports the fact that people prefer a medium amount 

of vegetation (Schroeder and Green, 1985). Balance is then created 

between vegetation and the hardscape, and enclosure is perceived. 

Literature suggests that people also prefer an environment that is 

legible and capable of being understood (Ulrich, 1979). It may be that 

people prefer definition in the landscape through vegetation, 

structures, and streets that help them to make sense of the landscape. 



The Effect of Views 

The view which people preferred the most was View C in both the 

proportion and vegetative density studies; View D was second in both 

studies as well. Views A and B had very similar ratings, with 

composite mean scores of 4.33 and 4.34 respectively. These are 

interesting data, though unresolved. View C suggests more depth 

perception, which may be easier to perceive in perspective. View C 

also has two defined openings, one of which visually pulls your eye to 

the right where vegetation frames the opening. Enhancing the opening 

with vegetation encourages an investigation of the remainder of the 

site and suggests mystery. This may explain the desirability of View C 

since mystery is a concept that people prefer in the landscape. View D 

appears to be rather flat looking and in a context where the viewer is 

looking into the setting and physically separated from the actual 

courtyard. This is characterized by the foreground vegetation and a 

planter in the view. This view suggests prospect another concept 

people prefer in the landscape. 

Designer versus Non-Designer 

The results indicate that there is no significant difference 

in how designers and non-designers rated the models and views (p = 

0.2827). Designers in this study referred to people with formal 

training in architecture and landscape architecture; non-designers are 
5 

people without this specialized training. It is enlightening to find 

5. Designer in this study did not include graphic designers or 
interior designers, and only includes those with training in 
architecture and landscape architecture. 



that designers prefer the same proportions of open space and vegetative 

density as non-designers, since designers plan and produce living 

environments for the population as a whole. Designers rated the slides 

slightly lower than the non-designers. This may suggest that designers 

are more discriminating when it concerns the visual environment. 

Obviously environmental designers are more involved in its outcome than 

many non-designers. 

The Validity of Architectural Model Simulation 

Photographic three-dimensional model simulation is a valid 

representation of the urban environment. There was a similarity in 

slide ratings of the actual environment and of that environment 

simulated with architectural models. This study adds to the validity 

of using architectural models as surrogates for landscape perception 

studies. 

Statistically speaking there is a significant difference 

between the means of each adjective pair for real and simulated 

environments, but the differences are not substantial. "Substantial" 

is with reference to the 7-point semantic scale which was used. 

Differences ranged from only .07 to 1.26 (Tables 15-21). A substantial 

difference might be more on the order of a two or three point 

difference. These data indicate a high similarity between how subjects 

viewed slides of the model and of the real environment. 

Architectural models may be a solution to more control over the 

variables involved in a research study. The urban environment is 

complex with numerous variables that people perceive, making it is 
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difficult to assess what people are influenced by. If the researcher 

has the potential to create the environment which is to be tested, then 

the study would be more reliable in regards to testing a single 

variable. 

Suggested Research 

Although this study has produced findings which may be helpful 

to designers and planners in the decision-making process, its 

preliminary nature is worth noting. The findings must be considered 

preliminary in regards to a particular vegetative density since the 

variation and mass of vegetation was determined visually and somewhat 

subjectively. Future assessment studies could include an analysis 

phase where the slides were projected on a grided screen and grid cells 

consumed by vegetation were counted. A percentage of preferred 

vegetation could then be determined; Anderson and Schroeder (1983) 

utilized these methods effectively in an assessment study of urban 

envi ronments. 

Recommendations for proportions of urban open space which were 

made by prominent people in the field of urban planning and design were 

evaluated in this study. Preference ratings were utilized to test for 

reliability between recommendations made by the professionals and 

preferences of the subjects, a representive sample of the general 

public. Since this study is empirical in nature, further research in 

this area may duplicate the methods adding to the reliability of the 

results. 

4 
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Whether there is a relationship between building heights/ open 

space and vegetative density remains to be tested in future research 

studies. Other variables that are appropriate to research would 

include the effects of sunlight and shade on urban open space; the 

influence of vegetation types: flowering, deciduous and evergreen plant 

material on visual quality; and the effects of architectual styles and 

building detail on visual quality in urban open space. More research 

needs to be done to determine actual tree and shrub densities which 

could then be applied to planting design. Open-ended research where 

subjects are asked which physical features contribute to creating a 

high quality environment would also aid the researcher in defining the 

most suitable variables for empirical research. 

Quantitative data generated from empirical preference studies 

may also be incorporated into cost analyses. Designers would be able 

to analyze a project in a more systematic way with data to support 

aesthetic decisions. Designers and clients could decide what 

percentage of the budget to allot to site layout and other visual 

considerations. The relationship between cost benefits and visual 

quality would be an exciting future research problem. 

The Designer as Scientist 

Since Landscape Architecture is both an art and a science, the 

need exists for professionsls to take a larger role in the scientific 

development of the profession. As designers we may utilize social 

scientists as sources of information in the methodology of visual 

assessment research; social scientists understand and specialize in 



85 

human behavior and are experts in the processes of behavioral research. 

As designers we understand the concepts that need to be researched and 

applied to the design and planning processes. It is a more direct 

approach for the designer to do his research "in house" than to explain 

the concepts to another scientist with less expertise in the field of 

design. The "in house" process of doing research also allows 

researchers to be inspired by previous interactions. The designer as 

scientist is able to "fine tune" the methodology or analysis to a level 

of detail that is of most interest and utility. 

As landscape architects we need to be more sophisticated in our 

approach to design. We need to take advantage of state-of-the-art 

technology as well as empirical research produced by colleagues in 

related fields. As landscape architects we need integrity in our design 

and a belief that what we do has a significant influence on people in 

the environment. 
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