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ABSTRACT 

Landscape perception research has attempted to explain how people see and 

perceive landscapes, as well as, why people tend prefer some landscapes over others. An 

understanding of public perceptions and preferences is important for making appropriate 

decisions in the planning and management of our landscapes. Landscape perception 

research has focused on four major paradigms—expert, psychophysical, cognitive, and 

experiential—and has shown a wide variety of variables related to the landscape 

perceptions and preferences of the public. A comprehensive review of journal literature 

published over the last fifteen years revealed a total of 32 variables that, through 

empirical study, have been found to be important predictors of people's preferences for 

landscape. These important predictor variables are grouped into five categories and 

characterized to assist planners, landscape managers, and decision-makers in selecting 

appropriate variables for landscape assessment and evaluation. Recommendations for 

selecting predictor variables are provided. 
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4. INTRODUCTION 

The study of landscape is at once objective and subjective. Landscape is dynamic, 

changing in and of itself and being changed by man. Landscape embodies both nature 

and man. Without man landscape is just nature, the result of complex physical and 

biological processes. Man, through perception and cognition, has created 'landscape' to 

express understanding of and exercise control over nature. With remarkable skill we 

have adjusted nature to suit our ideal of landscape (Gobster 1993), yet we still do not 

really understand how our perception and cognition create landscape. Perhaps more 

importantly we have not yet come to fully realize that our adjustments to nature have 

wider implications than what we see. The current trend towards thinking of our 

environment in terms of ecosystems indicates some growing recognition of the 

connection between nature and our ideals of landscape. While the important role humans 

play in ecosystems is widely acknowledged OKaufmann et al. 1994, Halvorson 1996, 

Salwasser 1994, Gobster 1993), there has been relatively little consideration of how we 

perceive ecosystems, in terms of landscapes. Equally important is understanding how our 

perceptions of landscape influence our preferences, in turn affecting the choices we make 

regarding our environment. 

It is important at this point to define two terms, perception and preference, and the 

context in which these terms will be used in subsequent discussions. As eluded to above, 

preference is inextricably linked to perception. Perception refers to the mechanisms by 

which we receive information through our senses and the mental processing of 
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information into recognition, understanding, and knowledge about the environment 

around us. Preference is defined as making a decision, choice, or judgment, consciously 

or not, indicating a liking for one landscape relative to another. 

An understanding of how we perceive the landscape and the factors that influence 

our preferences for different landscapes is critical in shaping and managing our 

environment to provide for society's present, and future, needs and wants. Empirical 

research has identified specific characteristics of landscapes that we perceive readily, how 

these characteristics shape our understanding of landscapes, and how these characteristics 

influence our preferences for particular landscapes (Zube et al. 1982, Porteous 1982, 

1996). However, much of this information is difficult to apply in the complex procedures 

that we use to allocate natural resources and plan our future landscapes. 

Today, our landscapes reflect more the ideals of our deterministic industrial 

economy than the ideals of the public at large (Price 1978). While considerable public 

influence in resource management and allocation emerged from legislation that followed 

the environmental movement of the 1960s, most public participation programs in natural 

resource planning processes still do not address the public's perceptions of landscapes or 

attempt to identify the "future desired condition" of landscapes (Kaplan 1984). Humans 

"are an integral part of today's ecosystems" (Kaufmann et. al 1994). An important 

human factor is how we perceive the landscapes that we create through ecosystem—or 

landscape—planning and management. In order to address this factor reasonably, we can 

draw from the voluminous empirical research in landscape perception to find indicators 
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that may improve our understanding of, if not help to predict, the public's perceptions of 

landscape and/or their preferences for landscapes being changed by resource management 

activities. 
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5. PROBLEM STATEMENT 

In managing public lands and resources, federal agencies are beginning to address 

the landscape in increasingly holistic terms as can be seen in recent trends toward 

ecosystem-level resource planning and management. The scenic or visual resource of our 

public lands is widely considered important by the general public and is frequently one of 

the principle issues and concerns of the public in environmental analyses and public 

planning processes (Kaplan 1984). While the concern for scenic values often centers on 

largely namral landscapes, there is also increasing concern for the landscape in urban and 

rural areas. This is of particular importance where public lands abut urban or rural fringe 

areas. 

Over the past 15 years there has been extensive research conducted in the area of 

landscape perception and preference. The research has examined numerous potential 

variables hypothesized to be important in how we perceive the environment around us. 

The purpose of this research was to understand, explain, and predict people's preferences 

for different landscapes, as well as, to help us better understand how human perception of 

environment influences behavior. As would be expected in considering the wide range of 

visual characteristics of the landscape and the complexities of human perception, a large 

and diverse array of predictor variables have been suggested and studied. 

With natural resources growing increasingly scarce and demands for goods and 

services from public lands continuing to increase, public land managers are under 

substantial pressure to more efficiently and effectively manage public lands for the 
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benefit of society. With the spectrum of largely natural landscapes managed as public 

resources, a good understanding of how the public perceives those landscapes, and how 

management actions that visually alter those landscapes will effect their preferences, 

become important considerations in natural resource management planning and decision

making. 
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6. OBJECTIVE 

The primary objective of this thesis is to identify, characterize, and categorize 

variables that have been found to be important predictors of people's perceptions of or 

preferences for different landscapes. An understanding of these predictor variables is 

essential to providing adequate consideration of public perceptions or preferences in 

analyzing and evaluating proposed projects or management actions that may affect the 

spectrum of landscapes administered by federal land management agencies. In order to 

accomplish this objective, an extensive literature review was undertaken to identify and 

characterize variables that have been found to explain how people perceive the landscape 

and how their perceptions influence their preferences. 

With the flurry of research activity that followed the enactment of major 

environmental legislation in the 1960s and 1970s, researchers have identified and studied 

more than 100 different variables thought to be predictors of either people's perception of 

landscapes or their preferences for particular landscapes or characteristics. The research 

reported here identifies, describes, and characterizes 32 variables that have been found, 

through empirical study, to be the most important predictors of people's perceptions or 

preferences. 

These 32 significant predictor variables are characterized and categorized, in 

narrative and tables (Chapter 8), to provide planners and decision-makers with 

information useful for selecting variables that will suit their specific needs and 

circumstances. For background and to place this research in context, the following are 



provided: provide an overview of the development of paradigms of landscape perception 

research; an overview of current trends in theory development underlying these 

paradigms and their corresponding predictor variables; and, a discussion of the 

implications and relevance of research to resource planning and management processes, 

in particular, ecosystem-level approaches. 

The literature review necessary to accomplish the primary objective also provides 

an opportunity for a secondary objective—to report on the progress made over last 15 

years in landscape perception research, application, and theory. Building on the 

foundations laid by Zube, Sell, and Taylor (1982), Porteous (1982), and others, the 

following are summarized: the trends in published landscape perception research by 

paradigms, progress in the development of theory, and applications of landscape 

perception research in natural resource planning and management. 
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7. METHODS 

7.1 Searching the Literature 

An extensive literature review of professional and scientific journals was 

conducted to identify articles published during the last 15 years (1981-1996) that examine 

topics in how landscapes are perceived, how perceptions influence preferences for 

different landscapes, and alternative approaches to landscape assessment and evaluation. 

Although other literature is cited, all of the landscape perception or preference predictor 

variables reported in this thesis have been identified from articles published in 

professional and scientific journals. 

Journals were considered the best sources because: I) articles are reviewed by 

peers, 2) date of publication provides a chronology of events in research, and 3) articles 

tend to reflect current and continuing trends in research. Articles were deemed relevant if 

they addressed one or more of the following criteria: 

• suggested a possible theory or framework for landscape perception or how 
perceptions influence landscape preference choices 

• evaluation, through empirical study, of people's perceptions of specific 
landscape features or characteristics, or their preferences for particular 
landscapes 

• reported an assessment or evaluation approach for landscape planning or 
management purposes 

A total of 25 professional and scientific journals covering six disciplines 

(landscape, behavioral, interdisciplinary/environmental, forestry, geography, and outdoor 



recreation) were identified based on previous literature reviews (for example, Zube, Sell, 

and Taylor, 1982) and through searches of available journal research indexes including: 

Expanded Academic Index, EBSCOhost, PsycINFO , Geography Abstracts, and 

University of Arizona journal indexes and holdings. Based on the above criteria, each 

journal selected for review was systematically searched for articles beginning in 1981 or 

the first year of a journal's publication. The results of the literature search are 

summarized in tables and graphs accompanied by narrative discussion in Chapter 8 

(Section 8.2). The discussion focuses on trends in the number of articles published per 

year for the review period (1981-1996), as well as, cumulatively for the period 1965-1996 

building on the results of a similar analysis conducted by Zube, Sell, and Taylor (1982). 

7.2 Identifying Significant Predictor Variables 

Each of the 268 articles identified by the literature search was analyzed to identify 

articles reporting results of empirical studies that examined potential variables found to 

be predictors of people's landscape perceptions or their preferences. Predictor variables 

are defined here as those variables shown to have strong or significant influence on 

people's landscape preference judgments. Each of the identified predictor variables, is 

characterized in terms of: 1) the central paradigm focus of the research based on Zube, 

Sell, and Taylor's (1982) four paradigms, 2) the landscape types evaluated in the study, 

and 3) a brief summary of the studies in which the variable was found to be an important 

predictor of public landscape perception or preference. 



Predictor variables were identified for all paradigms except the experiential 

paradigm. This is likely due to the limited number of articles found reporting the results 

of research in the experiential paradigm, which may indicate that this paradigm is not 

well represented in the largely empirical journals reviewed. 

The terminology used by various researchers and their disciplines produced a 

large number of different terms identifying and defining predictor variables. In an 

attempt to minimize the potential for confusion, as well as, to reduce the shear number of 

terms, it was necessary to select and assign a single term representing similar variables. 

Where different terms were used in two or more studies to identify variables with 

essentially the same conceptual characteristics or definitions (as described by each study), 

the term that best reflected the concept of similar variables was selected and used in 

subsequent description and discussion (see Table 4 in Chapter 9). 

7.3 Characterizing and Categorizing Predictor Variables 

During the literature review, identified predictor variables were found to fall into 

five relatively discrete categories: 1) demographic and cultural factors, 2) landscape 

characteristics, 3) physical landscape features, 4) ephemeral landscape features, and 5) 

human cognition and experience factors. The first and last categories describe a variety 

of characteristics centered on people, while the other categories describe features or 

characteristics of the landscape. These terms, defined to generally reflect the 



characteristics of a group of predictor variables, are further described in Chapter 9. The 

predictor variables contained in each category are listed in Table 4 (Chapter 9). 

For each predictor variable, the following characteristics were evaluated: I) the 

number and type of landscapes to which the variable has been applied, 2) the different 

population groups that have been involved in applying the variable to landscape 

assessments, 3) the paradigm, or paradigms, in the context of which the variable was 

examined, and 4) the relative performance of the variable as a predictor of landscape 

preference. Predictor variables are summarized and discussed in the context of these 

characteristics in Chapter 9. In addition, the discussion addresses the relationships 

between predictor variables both within the same category and between different 

categories where such relationships have been reported in the literature. 
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8. LANDSCAPE PERCEPTION RESEARCH—A LITERATURE REVIEW 

The review of literature centered on articles published in professional and 

scientific journals to identify predictor variables relevant to landscape perception and 

preference published during the last 15 years (1981-1996). The review also included 

books, government publications, and other published sources in order to understand the 

history and magnitude of landscape perception research. It is not the intent of this review 

to provide a complete overview of all the relevant work published during this period, but 

rather to focus on those articles that are most relevant to the objectives of this thesis 

(Chapter 6). However, in order to understand the context of the literature review 

presented here it was necessary to conduct a more extensive review (see References). 

This chapter is divided into four sections. The purpose of these sections is to 

provide a foundation for conveying information in later sections. As a point of departure, 

the first section provides a brief overview of four previous literature reviews that form the 

basis for the discussion of literature in the context of the four paradigms of landscape 

perception research (Zube et al. 1982) on which this review builds (Section 8.1). The 

next section summarizes current and continuing trends in the number of articles published 

in the four research paradigms for the period of this literature review (1981-1996) and 

notes cumulative trends for the period of 1965-1996 (Section 8.2). This section is 

followed by a summary of progress made towards the development of theoretical 

frameworks for landscape perception and assessment (Section 8.3). The final section 



(Section 8.4) discusses language and terminology to better understand the question 'What 

is landscape?'. 

8.1 Paradigms in Landscape Perception Research 

Following several chiding articles commenting on the lack of theory or conceptual 

frameworks on which to base on-going landscape perception research, four major 

literature reviews of the rapidly growing body of research were undertaken in the early 

1980s: Zube, Sell, and Taylor (1982), Porteous (1982), Punter (1982), and Daniel and 

Vining (1983). 

In a comprehensive literature review, Zube et al. (1982) identified four discrete 

paradigms in landscape perception research: expert, psychophysical, cognitive, and 

experiential. These paradigms, as defined in Table 1, were found to be largely the 

domains of specific disciplines (e.g., planners, psychologists, geographers). As might be 

expected, each paradigm tends to find its theoretical basis within the particular discipline 

of its origin, which may or may not acknowledge relevant research outside that discipline. 

Zube et al. define each paradigm in terras of the approach taken in evaluating landscapes. 

In a concurrent literature review, Porteous (1982) also identified four paradigms 

of landscape perception research with somewhat different implications to application in 

planning and management. Based on the relative rigor and relevance of the approaches 

used by researchers and professionals, Porteous identified paradigms as: planners, 

experimentalists, humanists, and activists. Rigor refers to the level of quantitative 
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scientific testing associated with the paradigm and relevance refers to the immediacy of 

the paradigm to solving current environmental problems (Porteous 1996). Relevance 

reflects those largely subjective factors that rise from the meanings and symbolism we 

ascribe to landscapes. Porteous uses the diagram in Figure 1 to illustrate the tendencies 

of each of the paradigms in terms of rigor and relevance. 

U] 
0 

1 -J 

Activists 

Humonlsfs 

Planners 

Experimentalists 

) 
RIGOR 

FIGURE 1: Relationship of Paradigms to Rigor and Relevance 

Source: Porteous (1982) 

The activists paradigm, unique to Porteous, reflects the considerable relevance of 

public input in landscape evaluation and acknowledges the importance of politics in 

landscape assessment. The experimentalists paradigm combines Zube et al.'s 

psychophysical and cognitive paradigms as both tend to focus on rigorous empiricism and 

objectivity. The humanists paradigm, comparable to Zube et al.'s experiential paradigm, 

tends to represent the contemplative approach to landscapes where personal and cultural 

experience, intuition, and inductive reasoning are stressed in appreciating landscapes in 



much that same way as we appreciate poetry, literature, or art. With an emphasis on 

professional training in both science and social science, similar to Zube et al.'s expert 

paradigm, the planners paradigm tends to be fairly rigorous while remaining reasonably 

relevant by confronting immediate issues. For example, USDA Forest Service landscape 

architects responded to a need for a visual resource management system by borrowing 

formal design principles (form, line, color, texture), from the humanists paradigm, to 

derive the normative approaches that are still being used to characterize landscapes. 

Porteous sees the planners paradigm in a central position, tending to balance rigor and 

relevance. 

In a third concurrent literature review. Punter (1982) identified three 

'interdisciplinary perspectives' or paradigms of landscape research: landscape 

perception, landscape interpretation, and landscape/visual quality. The first paradigm, 

landscape perception, addresses the 'mechanics' of how we perceive landscapes in terms 

of vision, perception, comprehension, preference, and action. Like Porteous' 

experimentalists paradigm. Punter's landscape perception paradigm encompasses the 

combination of Zube et al's cognitive and psychophysical paradigms. Landscape 

interpretation, according to Punter (1982), is defined as "understanding what the 

landscape means and has meant to various people." Punter suggests the comprehension 

of meaning involves the search for order and the search for significance noting that this is 

often based on the conceptions and traditions of the disciplines of researchers. This 

paradigm closely resembles the experiential paradigm of Zube et al. and the humanists 

paradigm of Porteous. Punter describes his third paradigm, landscape/visual quality, as 



weakest in terms of substantive research yet the most dominant paradigm which has 

strongly influenced architecture, urban design, and town planning. Zube et al. (1982) 

noted a similar dominating influence of their expert paradigm on natural landscapes 

during the period from 1965 to 1980. 

Daniel and Vining (1983), in what appears to be an extension of Zube et al.'s 

work (Porteous 1996), use a similar scheme except the expert paradigm is divided in two. 

and different terms are used: ecological and formal aesthetic (expert), psychophysical, 

psychological (cognitive), and phenomenological (experiential). Termed 'conceptual 

models', each is extensively evaluated through a series of examples to determine its 

relative reliability and sensitivity, validity,, utility, and valuation (Daniel and Vining 

1983). Th& formal aesthetic paradigm characterizes landscapes in terms of formal design 

properties (i.e., form, line, color, and texture), while the ecological paradigm centers on 

environmental characteristics (i.e., flora and fauna, successional stage, or ecological 

zones). Neither of these paradigms considers human variables in assessing landscape. In 

contrast, the psychophysical, psychological, and phenomenological paradigms place 

human perceptions, responses, and values at the center of landscape evaluation. Daniel 

and Vining (1983) conclude that while none of the paradigms alone was found to meet 

their criteria for an adequate system for landscape quality assessment, a combination of 

the psychophysical and psychological paradigms "might well provide the basis for a 

reliable, valid, and useful system". 

While the terms used by researchers to identify and categorize the paradigms of 

landscape perception research differ, an important common factor is the recognition that 



research falls on a continuum ranging from the objective to subjective, with the objective 

side tending to be more quantitative and 'external' (physical) and the subjective tending 

to be more qualitative and 'internal' (mental) (Dearden 1987). 

For the purposes of the identifying and categorizing predictor variables, Zube et 

al.'s (1982) four paradigms provide a categorization scheme with clear definitions and 

better distinction between paradigms than the other schemes, which makes the task of 

categorizing variables identified in the literature review more manageable. However, the 

four paradigms used by Porteous (1982) provide a better vehicle for characterizing 

predictor variables in the context of their application and implications to natural resource 

planning and management (Chapter 10). Fortunately, the two paradigm schemes are 

compatible because they both take a problem-solving approach and outline the 

interactions between paradigms in terms of theory generation and application (Porteous 

1996). Moreover, Zube (1984) later redefined the four paradigms identified in his 

previous research into three using terms that better reflect their interaction and 

application: behavioral (combines psychophysical and cogniWvt), professional (expert), 

and humanistic (experiential). These terms nearly parallel Porteous, except that Porteous 

acknowledges the importance of the political domain through his activist paradigm, a 

powerful consideration in namral resource planning and management. Table 1 defines 

each paradigm from both schemes and illustrates how the two schemes correlate. 
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TABLE 1: Comparison of the Paradigms of Zube et al. (1982) and Porteous (1982) 

Zube etal. (1982) Porteous (1982) 
Expert 
The evaluation of landscape cjuality by 
skilled or trained observers based on formal 
art or design properties (i.e., form, line, 
color, and texture), ecological 
characteristics, or physical landscape 
features and characteristics. 

Planners 
Seek to create a harmonious blend of theory 
and applicability. Tend to occupy an 
intermediate position drawing on the other 
three paradigms. Tend to focus on confronting 
immediate issues (activists), using the research 
of experimentalists to evaluate landscapes 
while keeping meanings and values in mind 
(humanists). 

Psychophysical 
Determine landscape quality through the 
testing of the general public's or selected 
populations' evaluations of landscape 
aesthetic characteristics or specific landscape 
properties which are assumed to have a 
correlational or stimulus-response 
relationship with observer evaluations and 
behavior. 

Experimentalists 
Attempt to understand the landscape qualities 
or variables that are chiefly responsible for 
generating affective responses in observers. 
Investigate relationship between environment 
and individual in terms of observer's attitudes, 
perceptions, and values. Operationalize 
aesthetic concepts in terms of preference and 
satisfaction. 

Cognitive 
The search for human meaning associated 
with landscapes or landscape properties 
based on information received by observers 
and, in conjunction with past experience, 
future expectation, and social and culmral 
background, gives meaning to landscape. 

Experimentalists 
Attempt to understand the landscape qualities 
or variables that are chiefly responsible for 
generating affective responses in observers. 
Investigate relationship between environment 
and individual in terms of observer's attitudes, 
perceptions, and values. Operationalize 
aesthetic concepts in terms of preference and 
satisfaction. 

Experiential 
The consideration of landscape values based 
on the experience of the interaction between 
humans and landscape, where both are 
shaping and being shaped by the interacdve 
process. 

Humanists 
Critical observation of human nature and 
landscape. Contemplation of environment in 
terms of personal experience, intuition, and 
inductive reasoning. Human values and 
culture influence and are influenced by 
landscapes. 

Activists 
Concern with issues of conservation, 
preservation, and rehabilitation of existing 
non-urban and urban landscapes. Focus on 
drawing attention of public and decision
makers to growing degradation of everyday 
and unique environments. Driven by emotion 
and interested in immediate practical response 
to problems. 



8.2 Paradigm Trends in Published Research 

This section reports the results of a literature search of 25 professional and 

scientific journals published during the period between 1981 and 1996. The search 

revealed a total of 268 articles that met the search criteria (described in Chapter 7). 

Building on previous work by Zube et al. (1982), trends in landscape perception research 

are summarized in the context of the four research paradigms that they defined (described 

in the previous section). 

Table 2 lists the discipline, journal title, review period, and number of articles 

identified in each journal. This table is designed to complement extend a similar table 

prepared by Zube et al. (1982) for the period between 1965 and 1980. Note that several 

of the journals listed by-Zube et al. have changed their titles, for example. Landscape 

Planning changed to Landscape and Urban Planning. In the current review, six 

additional journals were found to publish relevant articles. Two new journals were 

reviewed in the Landscape discipline. Landscape Ecology and Landscape Journal, which 

began publishing in 1986 and 1987, respectively. , Landscape and Urban 

Planning published nearly one-fifth of the total articles identified in this literature review. 

In the Behavioral discipline, the Journal of Applied Psychology did not reveal any 

candidate articles in keyword searches of the Psychology Abstracts for the review period 

and was therefore not reviewed. However, two other journals that did reveal a number of 



TABLE 2: Numbers of Landscape Perception Articles by Discipline and Journal 

Discipline/Journal Title Review Period Number of 
Articles 

Landscape 
Landscape and Urban Planning 1986-1996^ 49 
Landscape Journal 1982-1996 28 
Landscape Planning 1981-1986' 12 
Landscape Ecology 1987-1996^ 5 
Landscape Research 1981-1996 29 
Landscape Architecture 1981-1996 0 

Total 123 
Behavioral 

Environment and Behavior 1981-1996 24 
Journal of Environmental Psychology 1981-1996 30 
Perceptual and Motor Skills 1981-1996 4 

Total 58 
Interdisciplinary/Environmental 

Journal of Environmental Management 1981-1996 34 
Environmental Management 1981-1996 14 
Environmental Planning B: Planning and Design 1981-1996 1 
Journal of Urban Planning and Development 1981-1996 2 
Coastal Zone Management Journal 1981-1996 2 
Regional Studies 1981-1996 0 
Renewable Resources Journal 1983-1996^ 3 

Total 56 
Forestry 

Forest Science 1981-1996 14 
Journal of Forestry 1981-1996 5 
Canadian Journal of Forestry 1981-1996 0 

Total 19 
Geography 

Progress in Human Geography 1981-1996 3 
Transactions of the Institute of British Geographers 1981-1996 1 
Annals of the Association of American Geographers 1981-1996 0 
Geographical Review 1981-1996 1 
The Canadian Geographer 1981-1996 2 

Total 7 
Outdoor Recreation 

Journal of Leisure Research 1981-1996 5 
Leisure Science 1981-1996 1 

Total 6 
Grand Total 268 

'journal changed title to Landscape and Urban Planning in 1986 (overlap 1982-1986). 
^Journal began publication after 1980. in year shown. 



articles were reviewed: Perceptual and Motor Skills and Journal of Environmental 

Psychology. In addition to the four Interdisciplinary journals reviewed byZube et al. 

(1982), another three journals were reviewed (see Table 2), two of which revealed 

relevant articles. With exception of the additional review of The Canadian Geographer, 

the other disciplines are represented by the same journals reviewed by Zube et al. (1982). 

Although the number of articles in the six additional journals reviewed in this 

literature search (109 articles) accounts almost entirely for the increase in the total 

number of articles published in the 15-year period, 1981-1996, there was nonetheless a 

substantial increase in the total number of articles published (268 articles from 1981 

to 1996 vs. 160+ articles from 1965 to 1980). Both the increase in the number journals 

publishing articles and the increase in the total number of articles is evidence that interest 

in landscape perception has not only been sustained over the past 15 years, but has 

increased. 

The graph in Figure 2 illustrates the cumulative number of articles published in 

each of the four landscape research paradigms (previously described) between 1981 and 

1996. The most apparent trend is the substantial increase in the number of articles per 

year in the psychophysical paradigm beginning in about 1982. The number of articles 

increased from an average of 6 articles per year to an average of 10 articles per year until 

about 1988 when the average dropped to 4 per year. The sustained increase in research in 

the psychophysical paradigm reflects a continuing demand for quantitative approaches to 

landscape assessment. This demand is likely attributable to the natural resource planning 



and management regulations promulgated following the establishment of the National 

Forest Management Act (1976) and Federal Lands Policy and Management Act (1976). 

Psychophysical 

-Cognitive 

• Expert 

100 -

Experiential 

YEAR 

FIGURE 2: Overall Paradigm Trends—1981 to 1996 

The trend in the number of articles published for research in the cognitive 

paradigm averaged 4 articles per year between 1981 and 1996 with a high of 8 articles 

published in 1987. This roughly parallels the trend of articles published each year for 

research in the expert paradigm. A noteworthy trend of research in the cognitive 

paradigm is the cumulative number of articles published per year surpasses the 

cumulative number of articles published per year in the expert paradigm by 1987 (Figure 

2). This trend suggests that interest in human perception and understanding of the 
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landscape is on the rise. The trend of research in the experiential paradigm, which 

averaged less than 2 articles per year, is notable because it may indicate that this 

paradigm is not well represented in the largely empirical journals reviewed. Articles in 

the experiential paradigm were largely published by geography journals, Progress in 

Human Geography and Transactions of the Institute of British Geographers, and in a 

relatively recent interdisciplinary journal, Resources Journal. 

Taking a longer term view, cumulatively over the 30-year period between 1965 

and 1996, the overall trends look slightly different. In the early 1970s, a central focus of 

research was a quest to determine how nature is distinguishable from non-nature or how 

certain scenes are preferred over others (Knopf 1987). This focus of research is 

evidenced by the surge in the number of articles per year in the expert paradigm 

illustrated in Figure 3. It is also evidenced by the blossoming of research in the 

psychophysical paradigm that began about 1973, initiating a challenge to the long-

established expert paradigm. By the late 1970s, the number of articles being published in 

each of these two paradigms was about equally split (4-5 articles per year). By the early 

1980s, the number of articles being published for research in the psychophysical 

paradigm had surpassed the other paradigms by a factor of about 2 or 3 to I. This trend 

continued into the late 1980s before leveling off to roughly parallel the expert paradigm 

again. 
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FIGURE 3: Cumulative Paradigm Trends—1965 to 1996 

NOTE: Data for 1965-1980 extrapolated from Zube, Sell, and Taylor (1982), Figure 2 

The previously described trend of research in the cognitive paradigm for the 

period 1981-1996 is not evident in the paradigm trends when viewed over a longer period 

(1965-1996) as illustrated in Figure 3. The reason for this is the graphs illustrate 

cumulative totals. While the cumulative number of articles for research in the expert 

paradigm over the 30-year period (1965-1996) is higher than the cumulative number of 

articles published in the cognitive paradigm, the two trends are converging. This 

becomes evident when the trends in the number of articles published for research in these 

two paradigms are examined for the period between 1981 and 1996 (Figure 2). This 



trend in the cognitive research paradigm reflects the increased interest in improving 

knowledge and understanding of the human component in landscape perception and its 

influences on preferences during this period. 

8.3 Progress in Theory Development 

From the discussion of landscape perception paradigms (Section 8.1), it is clear 

that no one paradigm adequately explains public perceptions of landscape, nor how 

perceptions shape preferences. Each paradigm has one or more theoretical bases derived 

from the underlying theories of the central discipline with which the paradigm is 

associated. Researchers have long lamented the need for a comprehensive theory with 

which to frame and guide landscape perception research. A number of attempts have 

been made (Appleton 1975; Zube et. al 1982; Zube 1984; Sancur 1985; Bourassa 1988), 

while none has been accepted, the interconnected relationships between paradigms have 

become somewhat clearer. 

Theory, or even working hypothetical frameworks, have been elusive in landscape 

perception research. While the complexities and intricacies of the subject itself would 

make theory development an arduous task, difficulties are compounded by its need for 

interdisciplinary agreement. Although a comprehensive review of the progress toward 

theory in landscape perception is beyond the scope and objective of this thesis, an 

understanding of current trends in theoretical development is necessary to support 

recommendations for future research. 



One of the most important theoretical concepts is Jay Appleton's (1975) habitat 

theory which is based on the notion that perception of landscape is fundamentally a 

biological response to our environment. In his attempt to answer the question how people 

perceive the landscape and how their perceptions effect their preferences, Appleton 

developed the more specific prospect-refuge theory which he suggests that "a landscape 

may symbolically suggest, for example, opportunities to see, to hide, or shelter, to 

frighten ourselves with a pleasurably acceptable level of perceived danger, to escape, 

explore, to acquire environmental information, and so forth." (Appleton 1994). 

Appleton's theories have provided the foundations for other theoretical work including 

the Kaplans (1982, 1987) information processing theory Bourassa's (1988) tripartite 

theory. 

Zube et al. (1982) encountered a diverse array of theoretical backgrounds 

including: "art theory; ecological concepts; stimulus-response behaviorism; signal 

detection theory; adaptational theories such as 'optimum stimulus level', 'prospect— 

refuge', and 'information processing'; personal construct theory; behavior-setting theory; 

phenomenology; and transactional theory." Many of these ideas and theories continue to 

support on-going landscape perception research as indicated by the articles revealed in 

this review. Table 3 lists a number of theoretical constructs indicating the paradigms of 

research addressed by the construct, citations of articles promoting, critiquing, or 

evaluating the construct, and some brief notes. 



TABLE 3: Theoretical Constructs in Landscape Perception Research 

PARADIGM 

THEORETICAL CONSTRUCT 

E
xp

er
t 

Ps
yc

ho
ph

ys
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al
 

C
og

ni
tiv

e 
E

xp
er
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nt

ia
l 

AUTHOR NOTES 

Environmental Disposition Theory • Aitken 1991 

Personal Construct Theory 
• 
• 
• 

Aitken 1991 
Pomeroy 1989 

Prospect-Refuge Theory • 

• 

• 

Mealey 1994 

Cosgrove 1985 

Appleton 1975, 1984 

relates mood to prospect-refuge 
seeking behaviors 

relates theory to development of a 
"way-of-seeing" landscape 

origin of theory 

Habitat Theory • Appleton 1975, 1982 origin of habitat theory 

Participatory Landscape • Berleant 1982 

Tripartite Theory • • • Bourassa 1988, 1990 combines cultural, biological 
(evolutionary), personal theories 

Autonomous Ecological Aesthetic • • 

• 
• 

Gobster 1993 

Callicott 1992 
Bartkowski 1984 

promotes an approach suited to 
achieving ecosystem management 

multi-sensory perception of 
environment 

Landscape Perception Theory • • • • Zube et al. 1982 framework recognizes and integrates 
four paradigms of research 

Environmental Aesthetics • • • • Porteous 1982, 1996 applied theory integrating paradigms 

Transactional Theory • 
• 
• 
• 

Hartig 1993 
Zonn 1984 

human-environment interactions 



The quest for a 'universal' theoretical framework integrating the different 

paradigms of landscape perception research has received sporadic attention during the last 

15 years. Nonetheless, some promising frameworks have been suggested. One the most 

promising is transactional theory, a conceptual framework that centers on the interactions 

between people and landscapes, treating people as participants rather than as static 

observers (Zonn 1984; Zube et. al 1987; Hartig 1993). This theory links perception and 

cognition of landscape with the experience of landscape in ways that may begin to 

explain some of the variance in both people's perceptions of a given landscape and their 

preferences. In terms of application, transactional theory has important implications in 

predicting how people will respond to changes in the landscape (Zube and Sell 1986). 

A more pragmatic integrative framework is called environmental aesthetics 

(Porteous 1982; Porteous 1996). This framework simply and elegantly recognizes the 

relationships between the different paradigms of landscape perception research in terms 

of their rigor and their relevance characterizing application in terms of the role of each 

paradigm (as described in Chapter 7). Although it is more of an organizing framework 

than an explanatory theory, this framework shows the most promise for providing 

research direction towards the development of comprehensive theory and integrative 

applications. 

Other theoretical frameworks for landscape perception research and application 

range from complex theories that delve into the depths of human psychology to one that 

centers on better understanding and acknowledgment of the ecological processes that 



shape landscapes. Theories based in human psychology include: personal construct 

theory (Pomeroy 1989; Aitken 1991), tripartite theory (Bourassa 1990), and participatory 

theory (Berleant 1982). The theory of an autonomous ecological aesthetic finds its roots 

in Aldo Leopold's 'land esthetic' (Bartkowski 1984; Callicott 1992; Gobster 1993). 

8.4 Language and Terminology 

What is landscape! The central problem in evaluating landscape is that 

"landscape is composed of not only what lies before our eyes but what lies in our heads." 

(Meinig 1979). Meinig demonstrates this by describing ten different variations in the 

interpretation of what we see in landscapes—nature, habitat, artifact, system, problem, 

wealth, ideology, history, place, and aesthetic. 

Landscape is "an image, a construct of the mind and of feeling." (Tuan 1979). 

Tuan further defines landscape as "an ordering of reality from different angles." He 

distinguishes between objective and subjective views of landscape in terms of a vertical 

view and a side view. The vertical view sees the landscape as the domain or system that 

supports us while the side view sees landscape as space in which we act or as scenery that 

we contemplate. Tuan suggests that if the essential character of landscape is a 

combination of these views, the objective and the subjective, that this combination can 

only occur in the mind's eye, that is, through cognition. 

Hence, landscape is a construct of our cognition based on a highly selective 

process of assembling a vast array of sensory data to create mental images and 



impressions—a bit more than just the physical features or characteristics that have largely 

been the focus of existing approaches to planning and managing landscapes. 
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9. LANDSCAPE PERCEPTION PREDICTOR VARIABLES 

The literature review identified 268 landscape perception research articles 

published between 1981 and 1996. A total of 32 predictor variables of landscape 

perception or preference were identified from a review of articles reported the results of 

empirical studies. The predictor variables listed in Table 4 are organized into five major 

categories as described in Chapter 7 (Section 7.3). 

9.1 Demographic and Cultural Factors 

Demographic factors are variables commonly used to differentiate groups of 

people based on age, gender, income, race, religion, education, occupation, and other 

distinguishing characteristics. The purpose of which is to allow researchers to describe 

other variables in terms of either their correlation with these demographic factors, or lack 

thereof, and to assess the generalizability of predictor variables. Cultural factors are 

similarly used to differentiate people based on characteristics like their cultural heritage 

or background, the environment in which they live (density of population, residential 

experience), professional training or expertise, membership in environmental 

organizations, the types of activities in which they engage, and their utilitarian interests. 

Age and gender have been found to be the most important demographic variables 

influencing landscape preferences. Researchers have not only found these variables to be 

significant individually, but also in correlation with each other and in correlation with 

other variables. 
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TABLE 4: Predictor Variables Related to Landscape Preference 

PARADIGM U \N] DSCA PE TYPF̂ S STUl DIED 

VARIABLE 
Urn U o. 
X Cs3 

Q U 
'n 
x: a. o 
"u 
n 

C-

'c oo o CJ 

STUDY author' 
VI O) b-c 

c: 
'3 C a o as 

CO 
a> OA C 
CO az 

c; 
.2 

CO GL 
tS 

r> 
tS 

u 
<9 

J5 m 
CO o 

-a c <o 
lU 

w a n a) e= 

u 
L-s 

*3 O 
BO •C 

ca L. 
0 

01 
to a. 
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c 
u •a 

'n V B£ 
"3 
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a a) 
t— =5 

Demoeraohic/CDltun IF] »rs 
Age • Bemaldez et al. 1987 n/a 

• Bemaldez/Abello 1989 • 

• Zubeetal. 1983 
• Lvons 1983 • • • 

• BallingyPalk 1982 • • • • • 

Gender (or sex) • Delucioetal. 1996 • 

• Strumse 1996 • 

• Woodcock 1992 n/a 
• Bemaldez/Abello 1989 • 

• • Nasaretal. 1983 • 

• Lvons 1983 • • • 

Living Environment • Strumse 1996 • 

• Lvons 1983 • • • 

• Dearden 1984 • • • • • 

Cultural background • Chiiienuik 1995 • • • 
• • Yu 1995 • • • • • 

• Yang/Brown 1992 • 
• Yang/Kaoian 1990 • • 

• • Hull/Revell 1989 • • • 

• Kaoian/Talbot 1988 • 

• Kaolan/Herbert 1987 • • • • • 

• Tios/Savasdisara • • • • 

• Zube/Pitt 1981 • • 

Professional training/ • Strumse 1996 • 

Exoertise • • Yu 1995 • • • • • 

• Kaoian/Talbot 1988 • 

• Dearden 1984 • • • • • 

Organization • Strumse 1996 • 

membership • Kaolan/Herbert 1987 • • • • • 

• Dearden 1984 • • • • • 

User activity/ • Ribe 1993 • 

Utilitarian interest • • Yu 1995 • • • • • 

• • Strumse 1994 • 

• Ruiz/Ruiz 1989 • 

• Tavior/Daniel 1985 • 

' Studies indicated are listed in the References 
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TABLE 4: Predictor Variables Related to Landscape Preference (continued) 
PARADIGM Li "A ?E TY PE.S STU DIED 

VARIABLE 
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Laadfcape Character [itii 
Familiaritv • • Yu 1995 • • • • • 

• Purcell 1992 • • • • • • • • • • • • 
• Hammitt 1987 • • 

• Williams 1985 a/a 
• Dearden 1984 • • • • • 
• Hulletal. 1984 • • • 

• Niemann 1980 • • 
• Wellman/Buhvoff 1980 • 

Uniaueness • Itami 1989 
• • Schauman 1988 • • 

• Ribe 1986 • 
• • Miller 1984 • • • • • • 

Character • Brabvn 1996 • • • • • • • 
• Aneileri/Tocolini 1993 • • • 
• • Schauman 1988 • • 

Naturalness -• Purcell 1992 • • • • • • • • • • • • 
• Lamb/Purcell 1990 • • • • • • 
• Herzoe 1989 • 
• Purcell 1987 • • • • • • • • 

• Zube et al. 1983 • • • • • • • • • • • • 
• • Nasaretal. 1983 • 

Deoth of field Tview) • Baldwin 1996 n/a 
• Coeterier 1994 • • • 

• Bemaldez et al. 1988 • • • 
• Purcell 1987 • • • • • • • • 

• Pearce/Waters 1983 • • 
Distance zone • Itami 1989 • • • • • • • • • • • • • 

• Hull/Bishop 1988 • • • • 
• Patsfall et al. 1984 • 

• Dearden 1983 • • • 
Physical I.andscape P eati •rr 
Landform • Aneileri/Tocolini 1993 • • • 

• Purcell 1992 
• Itami 1989 
• • Schauman 1988 • • 

• Gimblettetal. 1987 • • • • 

' Studies indicated are listed in the References 
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TABLE 4: Predictor Variables Related to Landscape Preference (continued) 
PARADIGM 

VARIABLE STUDY AUTHOR' 

LANDSCAPE TYPES STUDIED 

c (S 
b. =3 

^ -""dscanefpatprey Ycohtfnu«5cn 

Landfonn Herzog 1987 
Miller 1984 
Dearden 1983 
Pearce/Waters 1983 
Zube et al. 1983 
Brush 1981 

Vegetation cover Karjalainen 1996 
Palmer etal. 1995 
Hollenhorst et al. 1993 
Ribe 1990 
Amir/Gidalizon 1990 
Itami 1989 
Ruddelletal. 1989 
Smatdon 1988 
Rudisetal. 1988 
Schauman 1988 
Axelsson-Linderen et al. 1987 
Hull et al. 1987 
Brown 1987 
Hull/Buhvoff 1986 
Brown/Daniel 1986 
Buhvoff etal. 1986 
Vodaketal. 1985 
Buhvoff etal. 1984 
Kellomaki/Savalainen 1984 
Patsfall et al. 1984 
Dearden 1983 
Schroeder/Brown 1983 
Anderson/Schroeder 1983 
Pearce/Waters 1983 
Buhvoff etal. 1982 

Water Yang/Brown 1992 
Itami 1989 
Purcell 1987 
Vining et al. 1984 
Miller 1984 

Studies indicated are listed in the References 
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TABLE 4: Predictor Variables Related to Landscape Preference (continued) 
PARADIGM Li \N1 DSCA PETYPE SSTU DIED 

VARIABLE 
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Physical Landscane F prci IF-ff ondnu^ 
Human Intrusions/ • Berzen et al. 1995 • 
Artifacts of Man • Magill 1994 • • • • • • 

• Angileri/Tocolini 1993 • • • 
• Amir/Gidalizon 1990 • 
• Itami 1989 

• Zube etal. 1989 • • • 

• Zube 1987 • • 
• Hull/Buhvoff 1986 • 
• Sanderson et al. 1986 • • 
• Benson etal. 198S • • • 
• Miller 1984 • • • • • • 
• Anderson/Schroeder 1983 • • • 

• Dearden 1983 • • • 
• Anderson 1981 • 
• Dearden 1980 • • 

Comoatibilitv • Zube/Sheehan 1994 • 
• • Thome/Huane 1991 n/a 

• Gimblett et al. 1987 • • • • 
• Zube etal. 1983 • • • • • • • • • • • • 
• Zube 1987 • • 

Magnitude of change • • Thome/Huane 1991 n/a 
• Zube etal. 1989 • • • 
• Smardon 1988 • 
• Iverson 1985 • 

Enhoiiml Features 
Wildlife • HullAlcCarthv 1988 • • • 
Sound/motion f water) • Hetherington et al. 1993 • 

• Kroh/Gimblett 1992 • • 

river flow level • Brown/Daniel 1991 • 

Season (of vear) • Palmer 1994 • 
• Gramann/Rudis 1994 • 

Human Tjimitinn anij F.1 nra rifi iceFaicton 
Meaning • Brunson/Reiter 1996 • 

• Greider/Garkovich 1994 n/a 
• • Schroeder 1991 • • • 

• • Hull/Revell 1989 • • • 

• • Hodgson/Thaver 1980 • • • • 

' Studies indicated are listed in the References 



TABLE 4: Predictor Variables Related to Landscape Preference (continued) 
PARADIGM LANDSCAPE T\PES STUDIED 
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ftaaaCogiyrionanilB Ej^l tMU ibe?EKtois (contmued) • ' 

Mystery • Baldwin 1996 
• Kent 1993 • • • • • • • • • 
• Lynch/Gimblett 1992 • • • 
• Lamb/Purcell 1990 • • • • • • 
• Kaplan etaL 1989 • • • 
• Herzog 1989 • 
• Herzog 1987 • 

• Brown etaL 1986 • 
• Gorbiett et aL 1985 • • • 
• Heizog 1985 • • • 

Coherence • • Strumse 1994 • 
• Kent 1993 • • • • • • • • • 
• Herzog 1992 • 
• AheQo/Bemaldez 1986 • • • • • • • • 

• • Brown etal 1986 • 
• HerzDg 1985 • • • 

LegibiEty • AbeQD/Bemaldez 1986 • • • • • • • • 
• • Brown etaL 1986 • 

Idendfiability • Herzog 1987 • 
• Herzog 1985 • • • 
• Herzog 1984 • • 

Cotnplexity • Kent 1993 • • • • • • • • • 
• Herzog 1992 • 
• Herzog 1989 • 
• Herzog 1985 • • • 

Spacbusness • Kent 1993 • • • • • • • • • 
• Herzog 1992 • 
• Kaplan etaL 1989 • • • 

• AnedeoetaL 1989 • • • • • • • • • • 
• Herzog 1987 • 
• Herzog 1985 • • • • 
• Herzog 1984 • • 

Texture • • Strumse 1994 • 
• Kent 1993 • • • • • • • • • 
• Kaplan etaL 1989 • • • 
• BemaldezetaL 1987 n/a 

• Herzog 1985 • • • 
Tranquillity • Herzo^Bosley 1992 • • • • 

• • Schroedcr 1991 • • • 

' Studies kidicated are listed in the References 
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Research studies based on the psychophysical paradigm have found age to be a significant 

predictor of landscape preference (Lyons 1983; Zube et al. 1983; Bemaldez et al. 1987). 

Lyons (1983) and Zube et al. (1983) found that landscape preferences change through the 

life cycle. Lyons (1983) found young children to have the highest preferences for pastoral 

landscapes while elderly subjects were found to have the lowest preferences. Zube et al. 

(1983) tested hypotheses about the relationship between age and specific attributes of the 

landscape by examining preferences for perceived naturalism, land use compatibility, and 

relative relief. Their results indicated that young children rate landscapes differently than 

adults and that ratings of older adults differ from young and middle-aged adults. 

Age has also been found to be a significant predictor of landscape preference in 

the cognitive paradigm. Bemaldez et al. (1987) examined the preferences of two groups 

of children, ages 11 and 16, for a series of dichotomous cognitive variables (illuminated 

vs. shadowed, rough vs. smooth, and harsh vs. bland). They found that younger children 

showed less preference for both shadowed and rough, harsh texture scenes with 

aggressive forms than older children. 

Two studies suggest a correlation between age and gender. Bemaldez and Abello 

(1989) found that children responded to landscape scenes in a coherent manner based on 

their age and gender—older children and boys showing greater preference for challenging 

landscapes than younger children and girls. Lyons (1983) found landscapes preferences 

diverged in adolescence for males and females. 

A number of the studies that found gender to be a significant predictor of 

landscape preference also seem to support the idea that preference is related to the ways 



in whicti we choose and explore habitats and that preference changes with age and is 

different by gender. Bemaldez and Abello (1989) suggest that approaches to choosing 

and exploring habitats are adapted to individual capacities to cope with perceptual input, 

that differ with age and gender, and thus promote survival. This supports early work by 

Balling and Falk (1982) that found young children preferred savanna-like landscapes to 

all other environments, but this preference dissipated with age, suggesting some innate 

sense of preference at early ages. Nasar et al. (1983) examined Appleton's (1975) 

prospect and refuge theory in a study that looked at preferences for views from four 

different observation points: 1) open view with a protected observation point, 2) open 

view with an open observation point, 3) closed view with a protected observation point, 

and 4) closed view with an open observation point. They found females preferred 

protected observation points, while males tended to prefer unprotected observation points. 

These findings are supported by Strumse (1996) who found women to prefer open and 

well-defined settings that would be more likely produce feelings of security. 

In a unique study that examined the eye movements of subjects as they looked at 

images of landscapes, Delucio et al. (1996) found three important patterns: 1) a general 

scanning strategy with a systematic, even and thorough inspection of the scene as 

opposed to strategies which focus on particular areas, 2) an exploration pattern with a 

marked interest in different parts of a scene, and 3) interest in the central parts of the 

scene and areas with contrasting elements as opposed to a strategy considering the fringes 

of the scene. The results of this study seemed to show differences in exploration 
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strategies between women and men—women tend to adopt a systematic inspection 

strategy more often than men, and were more interested in different parts of the scene. 

Residential experience (Lyons 1983), population density (Strumse 1996), and 

housing density (Dearden 1984) all relate to the living environment occupied by 

individuals for most of their lives, which has been found to significantly influence 

landscape preference. Generally, people living in rural areas were found to have greater 

appreciation for natural landscapes than people living in urban areas. This variable is 

strongly related to familiarity, discussed later in this chapter under landscape 

characteristics (Section 9.2). 

Variables dealing with people's cultural background, the particular heritage of the 

society in which one lives or the differences between ethnic groups or races, have been 

extensively studied by researchers in the context of both the psychophysical and cognitive 

paradigms. Psychophysical researchers noted that while the cultural background of 

subjects was found to strongly influence landscape preferences, other factors appear to be 

involved in judgments. For example, two studies found both differences and similarities 

between a Western subject group and two Asian groups (Yang and Kaplan 1990; Yang 

and Brown 1992). Landscape preference judgments for the characteristics of landscape 

style and landscape content differed between groups while strong similarities were noted 

for preferences of largely natural landscapes over more linear, structured landscapes. 

Differences are attributed to the unique landscape style and content characteristics 

associated with the group's cultural background, but it may also be effected by 

familiarity. Differences between cultural groups have also been attributed to the different 
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meanings ascribed to landscapes by different cultural groups (Hull and Revell 1989a; Yu 

1995). Although cultural background is a useful psychophysical variable, it has proved to 

be of greater interest to researchers in the cognitive paradigm. 

Researchers in the cognitive paradigm have found that cultural background does 

contribute to landscape preferences judgments, but the significance of the contribution 

varies and is as yet unclear. Again, other factors influencing landscape preference are 

difficult to separate from cultural background. Scenes found to be preferred consistently 

across groups of different cultural backgrounds tend to have generic properties the people 

prefer (Kaplan 1982; Kaplan 1987). Familiarity and living environment, both of which 

have been found to strongly influence landscape preference, appear to be factors that also 

influence the contribution of cultural background on landscape preference judgments 

(Kaplan 1987; Kaplan and Talbot 1988; Hull and Revell 1989a; Yang and Kaplan 1990; 

Yang and Brown 1992). 

The influence of professional training or expertise of individuals on landscape 

preference judgments has been found to be significant by some researchers (Dearden 

1984; Strumse 1996) and less significant by others (Yu 1995). Professional training or 

expertise is defined as formal training or education in the fields of architecture and 

landscape architecture, both of which involve formal training in 'visual discrimination' 

(Dearden 1984). Dearden (1984) found that landscape preferences of individuals with 

professional training or expertise differed significantly from the general public. 

However, the influence of professional training or expertise may be obscured somewhat 

by the stronger influences of other factors including familiarity (Yu 1995; Strumse 1996), 



living environment (Strumse 1996), and cultural background (Hull and Revell 1989a; Yu 

1995). 

Organization membership, defined as an individual's membership in 

organizations promoting or otherwise involved in the landscape or environment (e.g., 

garden clubs, environmental groups) representing environmental interest or awareness, 

has also been found to influence landscape preference. Specifically, members of 

environmental groups have been found to have higher appreciation of highly natural 

(wilderness) landscapes than non-members (Dearden 1984). Strumse (1996) found that 

members of environmental organizations preferred 'traditional' agricultural landscapes 

over more modem agricultural landscapes. 

User activity and utilitarian interest are variables related to how people interact 

with landscapes and the influence of that interaction on landscape preference. User 

activity represents the influence of the reason for an individual's presence in a given 

landscape, that is, what the individual is doing—sightseeing, hiking, hunting. Research 

has tended to focus on recreation activities in the landscape, and as might be anticipated, 

has found that landscape preference varies with the type of recreation activity in which 

people engage with wilderness hikers having greater preferences for highly natural 

landscapes than other users such as hunters or off-highway vehicle users (Taylor and 

Daniel 1985; Ribe 1993). 

Utilitarian interest represents the influence of how an individual uses the 

landscape—farming, forestry, recreation. Research has found that people prefer the more 

natural-appearing landscapes associated with traditional farming methods over the more 



highly modified landscapes created by modem methods (Ruiz and Ruiz 1989; Strumse 

1994a; Strumse 1994b). While there has been extensive research with regards to people's 

preferences related to forested landscapes, research has focused on the influences of 

changes in physical characteristics (Section 9.3) and has not addressed specifically the 

utilitarian interests of individuals. 

9.2 Landscape Characteristics 

Landscape characteristic variables are a group descriptors that characterize 

important qualitative attributes of landscapes relative to other landscapes in the context of 

human perception. Six different landscape characteristics were identified in the literature: 

familiarity, uniqueness, character, naturalness, depth of field, and distance zone. 

Familiarity simply describes how common a particular landscape is to an individual's 

environmental experience. The characteristics of uniqueness, character, and namralness 

describe somewhat abstract attributes of combinations of physical landscape feature 

descriptors (Section 9.3) developed by researchers in the expert paradigm (Itami 1989). 

Depth of field and distance zone describe attributes of human visual perception of 

landscapes. 

The influence of familiarity reaches well beyond effects on landscape preference 

judgments. Familiarity also effects the relative influences of several demographic and 

culmral variables including living environment, professional training or expertise, and 

cultural background (Dearden 1984; Hull and Revell 1989a; Yu 1995; Strumse 1996). 



The influence of familiarity relates to the role of existing knowledge structures 

representing repeated, on-going exposure to landscapes, generally within a particular 

geographic area—"home" environment (Purcell 1992). An experiment that examined the 

influence of varying degrees of familiarity on landscape preference judgments found that 

people tended to prefer landscapes of 'intermediate' familiarity (Williams 1985). Under 

some circumstances familiarity has a positive effect on landscape preferences (Nieman 

1980; Hammitt 1987; Purcell 1992), while under other circumstances familiarity has 

negative effect (Wellman and Buhyoff 1980; Dearden 1984). 

Uniqueness, a descriptor of the quality of rarity or scarcity of a landscape relative 

to other landscapes, has been found to strongly influence landscape preference (Ribe 

1986). The importance of uniqueness in landscape management is evidenced by its 

incorporation into both the USDA Forest Service and USDI Bureau of Land Management 

(BLM) visual resource management systems built on the expert paradigm (Miller 1984; 

Itami 1989). However, research shows that uniqueness may be more a reflection of 

preference for a particular landscape type rather than a true measure of the rareness of its 

occurrence (Miller 1984). Nonetheless uniqueness has been found to influence landscape 

preference judgments. 

Character refers to the combination of distinguishing physical landscape 

features—landform, vegetation, water—associated with a particular geographic area that 

typify a landscape. Character may also include cultural (man-made) elements that typify 

a landscape, for example, hedgerows, walls, and other elements characteristic of a 

particular landscape (Angileri and Tocolini 1993). Like uniqueness, character has also 
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been incorporated into a federal visual resource management system. The Forest Service 

bases scenic quality (variety class) designations in the context of 'visual landscape 

character' types. Although character may be influenced by other variables such as 

familiarity and living environment, empirical research shows character to be an important 

contributor in landscape preference assessment (Schauman 1988). 

Another important landscape characteristic variable is naturalness. The influence 

of naturalness varies with the way in which it is defined. Lamb and Purcell (1990) note 

that the presence of and structure of vegetation has been the central representation of 

naturalness in research. The influence of naturalness on landscape preference judgments 

varies with the following definitions (listed in -order of increasing influence): 1) 

proportion of vegetation viewed in the foreground (Herzog 1989), 2) perceived 

naturalism—free of man's intrusion (Zube et al. 1983), and 3) ecological naturalness 

referring to the degree to which the vegetation exhibits typical structure andfloristic 

composition (Purcell 1992). The important point here is, regardless of how it has been 

defined, naturalness has been found to significantly influence landscape preference 

judgments. Even though the majority of landscape research has focused on preferences 

for largely natural landscapes, research has also shown that naturalness strongly 

influences landscape preference in urban settings (Herzog 1989). 

Depth of field and distance zone are variables that refer to measures of human 

visual perception that influence landscape preference. Depth of field (view) is an abstract 

measure of the scale of a landscape that includes the sense of spaciousness and depth. 

Generally, people have been found to prefer large-scale landscapes with long, sweeping 



vistas to smaller landscapes with enclosed, narrow views (Purcell 1987). Depth of field 

has been found to be a dominant characteristic influencing preference decisions 

(Bemaldez et al. 1988). Depth of field is also related to the cognitive concept of mystery, 

the presence of depth through strong linear perspective or the presence of implied depth 

(Kaplan 1982). 

Distance zone refers to the relative distance between viewers and the landscape 

being viewed. Research into the perception of visual changes in the landscape has found 

that the effects, or impacts, of changes decrease with increasing distance. For example, 

with increasing distance the presence of transmission line towers (Hull and Bishop 1988) 

or effects of timber harvesting (Dearden 1983) are less apparent to viewers. For this 

reason, distance zones have become a central consideration in landscape assessment. The 

Forest Service and BLM visual resource management systems both use divisions of 

landscapes based on distance zones as an important component in deriving management 

prescriptions for public landscapes (USDA Forest Service 1974, 1995; USDI Bureau of 

Land Management 1986). Distance plays an important role in the perception of content 

and composition of landscapes. One of the most important contributors was found to be 

the amount of vegetation that is present in middleground and background in the center of 

landscape views (Patsfall 1984). Viewers have also been found to be sensitive to 

foreground content and its placement in landscapes (center vs. edges of scene). 



9.3 Physical Landscape Features 

Probably the most frequently used variables in landscape evaluation and 

assessment are descriptors of physical landscape features. The development of expert-

based visual resource management systems centered on procedures for mapping, 

describing, and quantifying physical landscape features (USDA Forest Service 1974; 

USDI Bureau of Land Management 1986). While this provided for some degree of 

consistency in the description of landscapes, the drawback is that the consideration of 

human perceptions is limited to the opinion of 'experts' (Miller 1984; Itami 1989). Since 

the focus of visual resource management systems has been management of physical 

features of landscapes, considerable research has been conducted to quantify people's 

perceptions relative to these features—the principle domain of psychophysical paradigm. 

Physical landscape feature variables are divided into two groups: 1) descriptors of 

feamres in terms of landform, vegetation, water, and artifacts of man, and 2) descriptors 

of feature relationships in terms of compatibility and magnitude of change. 

The description of landform, in terms of topographic features and characteristics 

is often the foundation of typology and classification schemes used to inventory 

landscapes (USDA Forest Service 1974; USDI Bureau of Land USDI Bureau of Land 

Management 1986). Mountains, ridges, escarpments, hills, and other terms are used 

characterize the relief associated with landscapes. In fact, these terms have become the 

terms we use to typify particular landscapes. Landform is a major contributor to the 

landscape characteristic variable of character (described in the previous section) and the 

human cognition and experience variables of identifiability and spaciousness (refer to 



Section 9.5). Research has found landform to be highly correlated to people's 

preferences for particular landscapes (Brush 1981; Dearden 1983; Pearce and Waters 

1983; Zube et al. 1983; Angileri and Tocolini 1993). 

Like landform, vegetation cover also has been found to be a significant 

contributor to landscape preference. Much of the research addressing vegetation cover 

has centered on forests (see Table 4). The effects of timber harvest is an on-going 

controversy not only with regard to visual changes to landscapes but effects on biological 

diversity. So, it is not surprising that considerable attention has been paid to 

understanding people's perceptions of changes in forested landscapes and the effects of 

changes on their preferences, in particular the effects of timber harvest (Dearden 1983; 

Palmer et al. 1995; Karjalainen 1996). While the majority of research has focused on 

studies of near-view preferences of forest landscapes (Buhyoff et al. 1986; Axelsson-

Lindgren and Sorte 1987; Hull et al. 1987; Rudis et al. 1988; Ribe 1990; and others), 

there are studies showing that vegetation has broader influences on landscape preferences 

(Pearce 1983; Schauman 1988; Amir and Gidalizon 1990), and even influences on 

preferences for urban scenes (Buhyoff et al. 1984; Smardon 1988). 

Water is another physical feature of the landscape that strongly influences 

people's landscape preferences. In fact, water features can usually be found in the 

landscapes that the visual resource management systems of the Forest Service and BLM 

classify as 'outstanding' scenic quality (USDA Forest Service 1974; USDI Bureau of 

Land Management 1986). Studies have shown that people will prefer landscapes that 



include water features over similar landscapes without water (Vining et al. 1984). This is 

particularly true in urban landscapes (Yang and Brown 1992). 

Although typically portrayed in negative rather than positive terms, 

intrusions/artifacts of man, the built features or modifications to other physical features 

that are the result of human presence in the landscape, have perhaps one of the strongest 

influences on landscape preferences. Assessing the effects or impacts of human 

intrusions into natural landscapes is a major stimulus behind much research in landscape 

perception. This stimulus has resulted in research endeavors evaluating different 

methodologies for assessing the impacts of timber harvest (Dearden 1983; Hull and 

Buhyoff 1986; Bergen et al. 1995), range management (Sanderson et al. 1986), 

agriculture (Schauman 1988), as well as, more.comprehensive approaches to landscape 

analysis in land use planning (Dearden 1980; Anderson 1981; Zube et al. 1989). 

Related to the human intrusions variable is a variable that describes the 

relationship between different land uses in a given landscape—compatibility. 

Specifically, it is the visual relationship between two or more land uses, for example, 

timber harvest activities result in landscapes that are typically not considered compatible 

with most recreation uses. Compatibility has been found to have a strong influence on 

landscape preference judgments both in terms of the physical relationships between land 

uses (Zube et al. 1983; Thome and Huang 1991) and the cognitive relationships between 

land uses in terms of 'appropriateness' as perceived by viewers and users of landscapes 

(Zube and Sheehan 1994). 



Another variable, also related to the human intrusions variable, describes the 

magnitude of change in the landscape. This variable is a measure of how different the 

landscape appears after the introduction of human intrusions or artifacts, such as 

buildings, roads, timber harvest, or similar modifications. The change is relative to the 

appearance of a given landscape prior to the introduction of human intrusions or artifacts, 

that is, it is typically a relative measure rather than an absolute measure as in comparing 

changes to a given landscape before any human intervention. Magnitude of change, in 

one form or another, is a major component in most visual impact assessment 

methodologies. It typically consists of a combination of individual measures of physical 

landscape features, for example, the combination of the area of landform that will change 

(from a road cut) and the area of vegetation removed/altered (timber harvest and 

length/width of road) described in terms of the proportion of a view where these changes 

are visible from a specific viewpoint in a given landscape. Taking a highly quantitative 

approach, one research study defined 'visual magnitude' as "a measure of the slope, 

aspect, and distance of a land plane or object from the observer.", measuring it in square 

minutes (fraction of a degree) of the portion of the field of view occupied by the land unit 

or object (Iverson 1985). Another approach measured changes in land uses and 

vegetation cover directly from aerial photographs and evaluated people's perceptions of 

landscape changes relative to measurements taken from aerial photographs (Zube et al. 
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9.4 Ephemeral Landscape Features 

Although in the late 1960s Burt Litton noted the importance of ephemeral features 

of the landscape—shade and shadow, water movement, sky and atmospheric conditions 

(see Litton 1968), these features have been largely neglected in landscape perception 

research until relatively recently. To date, there have been only a few empirical studies of 

ephemeral landscape features—water, wildlife, seasonal changes, and other dynamic 

attributes of the landscape; however, these studies show compelling evidence that sound 

and motion can have strong influences on landscape preference judgments. Although 

there is strong support for the use of photographs as surrogate representations in 

landscape preference research (Shuttleworth 1980; Feimer 1984; Kellomaki and 

Savalainen 1984; Hull and Stewart 1992), two recent studies that examined the effects of 

dynamic landscape attributes on landscape preferences comparing real (on-site) 

judgments with photographs both found that dynamic elements strongly influence 

landscape preference judgments (Kroh and Gimblett 1992; Hetherington et al. 1993). Of 

particular interest are findings of significant differences in preferences for landscapes 

with water features when sound and motion are depicted using dynamic representations 

(video or film). Applied to landscape assessment, changes in landscape preferences 

judgments for increases or decreases in river flows are better assessed using a dynamic 

presentation mode like video (Brown and Daniel 1991). 

Wildlife is a largely overlooked, but a nonetheless important, ephemeral feature of 

the landscape. One empirical study found in the literature concludes that wildlife has a 



statistically significant positive impact on scenic quality evaluations and that even the 

expectation of seeing wildlife substantially increases landscape preferences (Hull and 

Murphy 1988). 

Although not yet reported in scientific or professional journals, the ephemeral 

qualities of seasonal changes have been reported to influence landscape preferences in 

USD A Forest Service research (Palmer 1990; Gramann and Rudis 1994). 

9.5 Human Cognition and Experience Factors 

Human cognition and experience factors are descriptors of the landscape in terms 

of abstract attributes of human perception related to information processing, emotion, 

knowledge, and awareness of environment. Variables include: meaning, mystery, 

coherence, legibility, identifiability, complexity, spaciousness, texture, and tranquillity. 

Many of these variables are abstract qualities associated with one or more physical 

landscape features or landscape characteristics. For example, the variable mystery has 

been correlated with: distance of view (depth of field), spatial definition Gandform, 

character), screening and density of forest (vegetation cover), and physical accessibility 

(Gimblett et al. 1985). The majority of these 'cognitive' variables are directly or 

indirectly derived from the information processing model developed by the Kaplans 

(1975, 1982, 1987) based on their theoretical framework for human environmental 

perception and response. Cognitive variables are measures of human perceptual and 

information processing responses to different aspects of landscapes. 



Meaning has been recognized by researchers of both the psychophysical and 

cognitive paradigms as having significant influence on people's landscape preference 

judgments. The significance of meaning is captured well by Meining (1979) who says 

"...any landscape is composed not only of what lies before our eyes but what lies in our 

heads." Differences in landscape preference judgments have been observed when 

meaning is changed, by simple changes in descriptive labels, even with all other variables 

are held constant (Hodgson and Thayer 1980). Meaning may be so important that it has 

lead to yet another definition of landscape—the symbolic environment created by the 

human act of according meaning on nature and the environment (Greider and Garkovich 

1994). As described previously with regard to cultural background, differences in the 

meanings ascribed to landscapes by different cultures can have considerable influence on 

landscape preference judgments (Hull and Revell 1989a; Yu 1995). 

Mystery represents attributes of the landscape that promise more information 

drawing the observer deeper into a depicted scene of the landscape (Kaplan 1982). It 

involves interpretation of three-dimensional properties of the landscape to determine if it 

would be possible to enter and move through the landscape easily. Mystery has been 

found to be an influencing factor in landscape preference in natural environments (Herzog 

1987; Kaplan et al. 1989), rural and pastoral settings (Brown et al. 1986; Strumse 1994a), 

as well as, urban settings (Herzog 1987). One interesting facet of this variable is that the 

attributes of the landscape (physical landscape features and characteristics, and their 

interrelationships) that make up mystery lend themselves to representation and modeling 

in GIS (Gimblett et al. 1985; Lynch andGimblett 1992; Baldwin et al. 1996). 



Complexity is defined as a large number of elements in the landscape immediately 

available to provide information to the viewer. This variable involves the viewer with 

information (elements and attributes of the landscape) to which the viewer may respond 

by exploring the landscape further. It is in this way that complexity is related to mystery, 

which promises more information prompting exploration. Complexity has been found to 

influence landscape preference judgments in natural landscapes (Herzog 1985; Herzog 

1987; Kaplan 1987). The influence of complexity tends to be greater in rural and urban 

scenes, which is attributed to the increased interest associated with architectural features 

being evaluated (Herzog and Bosley 1992; Kent 1993). Complexity also influences 

people's perception of the size of landscape—more complex landscapes may be 

perceived as being smaller than less complex landscapes of the same scale (Coeterier 

1994). Unlike other cognitive variables, complexity appears to influence landscape 

preference the same in young children as it does in older children (Bemaldez et al. 1987). 

Coherence is a descriptor of the degree of order and structure in the immediate 

landscape scene that facilitates comprehension—the scene "hangs together" (Herzog 

1987; Kaplan 1987). Coherence has been found to have greater influence on landscape 

preferences for natural environments than for urban environments. For example, Strumse 

(1994a) found coherence was a significant positive influence on landscape preference in 

highly natural-appearing environments, whereas, the variable of mystery exerted greater 

influence in urban or otherwise human-modified environments. Coherence is another 

variable that can be represented in surrogate through some conceptual visual properties 

that can be measured and modeled using GIS (Brown et al. 1986; Baldwin et al. 1996). 
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Where coherence addresses immediate understanding of the landscape, legibility 

deals with attributes of the landscape that make it possible to maintain ongoing 

orientation and understanding as one continues into or through the landscape (Kaplan 

1987). Although legibility is hypothesized to be an important factor in landscape 

preference, empirical studies have found its influence to be overshadowed by other more 

influential variables (see Herzog 1984, 1985, 1987). Abello and Bemaldez (1986) did 

find 'structured legibility', which appears to also encompass the attributes of coherence, 

to have strong influence on landscape preferences. Like coherence, legibility also can be 

represented in surrogate through conceptual visual properties that can be measured and 

modeled using GIS (Brown et al. 1986; Baldwin et al. 1996). 

Identifiability is the 'sense of familiarity' associated with a scene or the ease with 

which a landscape can be learned—"the extent to which the current environment 

resembles environments the observer knows" (Herzog 1987). Identifiability affiliates two 

general domains of cognitive variables, variables dealing with comprehending the 

landscape (coherence, legibility) and variables dealing with involvement in the landscape 

(complexity, mystery). While this may seem somewhat redundant, the research of 

Herzog (1984, 1985, 1987) demonstrates, at least under the conditions of his studies, that 

identifiability influences landscape preferences. 

Spaciousness describes a sense of openness and freedom of movement 

represented in a scene. As might be expected, the influence of this variable on landscape 

preference depends somewhat on the landscapes being evaluated—having more influence 

in large landscapes (Kent 1993). Herzog (1985, 1987; Herzog and Bosley 1992) has 



repeatedly found that spaciousness contributes to landscape preference, even in urban 

settings. 

Texture is defined as the relative degree of 'smoothness' associated with a scene, 

typically in the foreground, as an indication of relative ease of locomotion through the 

landscape. The influence of texture appears to vary with the type of landscape being 

evaluated. Strumse (1994b) found that texture (smoothness) strongly influenced 

landscape preference judgments for agrarian settings, while Herzog (1987) found that 

texture had little influence on preference judgments for mountain, canyon, and desert 

landscapes. Herzog notes that this is, in part, because respondents did not understand the 

relationship between texture and locomotion. Kent (1993) found that smooth textures 

contributed to higher preference for park scenes (with vast areas of manicured lawn), but 

texture was not a factor in high preference for rural scenes which tended to be favored for 

their complexity. Texture has also been found to be an important dimension influencing 

preference judgments of children—younger children tending to prefer smoother textures 

more than older children (Bemaldez et al. 1987). 

Tranquillity describes the degree to which a scene evokes a sense of peacefiilness 

or serenity. While the two studies that have found tranquillity to influence landscape 

preference judgments are not conclusive, Schroeder's (1991) open-ended question format 

revealed a variety of meanings and experiences, some of which appeared to be associated 

with specific kinds of environments. 'Serenity' was frequently used in respondents 

explanations of meaning in preferred settings. Herzog and Bosley (1992) found that 



tranquillity was rated higher dian preference for field-forest, large bodies of water, and 

misty mountains; while, preference was rated higher for rushing water. 
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10. DISCUSSION 

10.1 Relevance to Landscape Planning and Management 

Tuan (1979) has emphasized the importance of distinguishing between landscape 

and environment. Visual resource management, zis applied by federal land management 

agencies is perhaps an unwitting recognition of this difference. After all, visual resource 

management is primarily about the management of the elements of the environment that 

we see. Whereas, landscape management, a term already in use to characterize 

ecosystem management (Halvorson 1996), may in fact be getting closer to actually 

managing the landscape rather than just the 'visual resource'. Landscape management, 

then, may be as much about educating our culture to 'see' tlie environment in its entirety 

as it is about managing die environmental resources on which we depend. 

Before this notion of changing how we 'see' landscapes can be effectively 

introduced , it is essential that we understand our current tendency to see landscapes in 

terms of scenery. The idea of landscape as scenery is a relatively recent development in 

Western culture that requires a conscious detachment by the observer (Meinig 1979). For 

most people, the landscape is a largely visual experience—perceived in the context of 

views or vistas. This tendency towards a visual mode of experience is strongly related to 

a cultural bias which historically has judged landscapes in terms of ideals developed 

during the Romantic period using terms like scenic and picturesque (Gobster 1993). 

Landscapes became 'idealized' in terms of formal aesthetic design attributes (i.e., form, 

line, color, and texture) portrayed in landscape paintings. Interestingly, most of the 
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landscapes found in paintings of this period were of rural, highly modified landscapes, 

except portrayals of wilderness, termed sublime. Through this cultural bias we tend to 

see the landscape in a series of detached views, or pictures, resulting in a largely static 

mode of experiencing landscapes and the environment at large. The expert paradigm is 

based on this static mode of experience which may explain why our current systems of 

visual resource management characterize landscapes in terms of 'idealized' conceptions 

like scenic beauty—tending to preserve those landscapes deemed highly scenic or 

culturally significant. 

The environmental aesthetic (Porteous 1982; Porteous 1996) or the ecological 

aesthetic (Gobster 1993) 'sees' landscapes in a dynamic, multi-sensory mode of 

experience (Bartkowski 1984). Landscapes are characterized in not only in biophysical or 

ecological terms, but in terms of human-landscape interactions (Zube et al. 1987) and the 

experiences and meanings associated with recognizing and understanding our relationship 

and 'connectedness' with landscapes. 

The importance of human perception and cognition to understanding landscape 

has not been adequately acknowledged in the visual resource management systems of the 

Forest Service and the ELM. These systems address human perception of landscapes 

only in terms of visual sensitivity levels, defined as the proportion of possible viewers 

considered sensitive (USDA Forest Service 1974; USDI Bureau of Land Management 

1986). This does not begin to account for the importance of the meaning and symbolism 

that we tend to ascribe to landscapes. This weakness of current visual resource 

management systems has been acknowledged by the landscape architects who developed 



and use these systems (Laughlin and Garcia 1986), and who now are developing more 

ecologically-based approaches (Diaz and Apostol 1992). This acknowledgment is further 

evidenced in the Forest Service's recent revision to its visud resource management 

system to address "the meaning people give to the subject landscape" (USDA Forest 

Service 1995). 

Driven by legislation and regulation, natural resource planning and management 

has increasingly become focused on rigorous approaches, that are both quantitative and 

objective, for evaluating the merits of alternative management actions in decision making. 

However, humans interactions with the environment can be strongly influenced by our 

cultural heritage (Gobster 1993). Gerlach and Bengston (1994) note that the cultural 

meanings and symbolism that so influence the way people perceive landscapes cannot be 

readily incorporated into ecosystem models based largely on physical and biological 

attributes of the environment. Landscape perception research can provide important 

insights into the social and behavioral aspects of how people perceive and interact with 

the environments in which they live. A crucial first step is integrating the paradigms of 

landscape perception research to synthesize our understanding of the intricate and 

complex interactions between people and landscapes. In practical terms, this step is 

realized in the theoretical framework Porteous (1996) calls an environmental aesthetic. 

Most attempts at building an integrated theoretical framework to guide future 

landscape perception research and application have focused on models and theories that 

create an explanatory framework for the vast array of human and landscape variables that 

have been found to help explain peoples' landscape perceptions and preferences. An 
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alternative approach is the development of an organizational framework that links and 

relates the existing theories supporting the current paradigms of landscape perception 

research. Figure 4 is an attempt at consolidating the different paradigms as well as 

diagramming the relationships between paradigms (using the paradigm terms coined by 

Zube et al. and Porteous). 

FIGURE 4: Relationships between Paradigms 

The integration of paradigms could take the form of planners, under pressure from 

activists to solve current environmental problems, using concepts generated by humanists 

and employing techniques developed by experimentalists to provide the balance of rigor 

and relevance demanded by our planning and decision-making processes (Porteous 1982. 

1996). At the center of the diagram, the point at which the paradigms of landscape 
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perception research meet, is where future integrated research efforts are most likely to 

find a better understanding of the complex interactions between people and landscapes. 

This understanding is crucial to effective landscape planning and management 

which attempts to fathom and understand the complex, interrelated nature of landscapes 

recognizing that an important factor that influences their processes is human presence and 

intervention (Zube and Sell 1986). While people's perceptions of landscapes are 

arguably difficult to measure, they are an essential element that reflect the importance of 

the human-environment relationship in successful landscape planning and management. 

Public input into natural resource management planning processes in the past has been 

largely accounted for in economic terms, or simply through public comment, neither of 

which adequately represent the human-environment relationship. Predictor variables 

used to define landscape preference ratings may provide effective public participation 

tools to identify differences among interest groups in public planning processes (Kaplan 

1987). Asking people to select scenes from memory can tell us which landscapes are 

most significant in forming a mental image of a place, and asking people about meaning 

can help us to understand why landscapes are preferred and what benefits they provide 

(Schroeder 1991). From an evolutionary perspective, preference guides behavior and 

learning, and as a result, fosters the building and use of cognitive maps (Kaplan 1982). 

An understanding of the determinants of preference, then, can help us to make better 

decisions with regard to the planning and management of our landscapes. 

Perhaps as important as the integration of the paradigms of landscape perception 

research is its institutionalization into larger natural resource planning and management 



frameworks. Acknowledgment of a integrative framework, such as Porteous' 

environmental aesthetics, in landscape management policy is crucial to advancing an 

understanding of landscape perception. Such recognition would not only provide the 

institutional mechanisms to advocate integrated, cross-paradigm landscape perception 

research, but would also likely result in better incorporation of public perceptions and 

preferences into the planning and management frameworks currently being developing to 

decide the future of our landscapes and the ecosystems. 

10.2 Considerations for Selecting Predictor Variables for Evaluating Landscapes 

There are a number of considerations to keep in mind when selecting predictors 

variables to assess public preferences for particular landscapes. Note that the order in 

which the following considerations are presented does not indicate their relative 

importance. 

Many of the physical landscape features and landscape characteristic variables, as 

well as, some of the human cognition and experience variables, are dependent on the 

specific landscape type(s) being evaluuated. For example, if the landscapes being 

evaluated are generally flat, the relative influences of variables, such as landform, depth 

of field, spaciousness, and mystery (which are all associated with terrain or relief) on 

landscape preference judgments are likely to be relatively insignificant. 

The context in which judgments are being made should be kept in mind when 

assessing public preferences for different landscapes. Although people tend to prefer 



natural landscape settings over more urban settings regardless of their cultural 

background (Kaplan and Talbot 1988; Hull and Revell 1989a; Yang and Brown 1992), it 

is important to consider the type of setting being evaluated in context. For example, 

Kaplan and Talbot (1988) found that while blacks and whites both preferred natural 

settings over urban settings, blacks prefeaed natural settings with some built components 

and a sense of openness and visibility while whites preferred more unstructured settings 

with dense vegetation and a sense of enclosure. 

It is important to consider the demographic composition of the population whose 

preferences will be determined in the evaluation. Research shows significant preferential 

differences between professionals involved in the planning and management of landscape 

and the general public that strongly supports the notion that differences in group 

preferences should not be neglected by planners and decision-makers (Dearden 1984; Yu 

1995; Strumse 1996). Similarly, research shows that the level of environmental interest 

and awareness of the public is an important consideration. Members in environmental 

organizations tend to prefer natural landscapes, like wilderness (Dearden 1984), while 

having lower preferences for highly manipulated landscapes (Kaplan and Herbert 1987). 

Although research shows that people tend to prefer large, open landscapes over 

small, closed landscapes (Purcell 1987), it is important to distinguish between the 

perception of the size of landscapes and the perception of depth or distance within them 

(Coeterier 1994). The two human visual perception variables, depth of field and distance 

zone, can be used to describe and delineate the landscape into units that can be more 

easily characterized in terms of other landscape preference variables of interest. 



Landscape characteristics variables like naturalness, character, and uniqueness 

represent abstract notions relating to perception of physical and ephemeral landscape 

features. When used to extend descriptions and characterizations of physical and 

ephemeral landscape features, these variables may enhance evaluations of landscape 

preference. In the case of naturalness, it is important to recognize that this variable can 

have varying degrees of influence on landscape preference depending on how it is 

defined. Lamb and Purcell (1990) note the importance of distinguishing between 

ecological namralness and perceived naturalness as they are related but not equivalent. 

An important consideration is the geographic or spatial relationship between the 

landscapes that people inhabit and their perceptions of those landscapes and other 

landscapes that are less familiar. In other words, recognizing that people living in a 

particular geographic region may perceive the landscapes in which they live from an 

entirely different perspective than visitors or non-residents, and conversely. Familiarity, 

which represents this notion, is a somewhat unique variable related to interest. That is, 

landscapes of 'home' environment (the landscapes in which we live everyday) are 

familiar but may be uninteresting while landscapes outside the home environment are 

unfamiliar and, therefore, interesting effecting landscape preference judgments (Purcell 

1992). 

The selection of a appropriate mode for presenting landscapes in evaluations is an 

important consideration. The use of photographs as surrogate representations in 

landscape perception research has been studied extensively and has been found to be an 

adequate approach that elicits reliable judgments from respondents (Shuttleworth 1980; 



Kellomaki and Savalainen 1984). Nonetheless, recent research examining the effects of 

ephemeral, dynamic landscape characteristics on landscape preferences when comparing 

real (on-site) judgments with photographs have found that dynamic elements can strongly 

influence landscape preference judgments (Trent et al. 1987; Kroh and Gimblett 1992; 

Hetherington et al. 1993). A dominant characteristic influencing landscape preference 

judgments, depth of field, is not easily detected when landscapes are judged based on 

photographic representations (Bemaldez et al. 1988). While research has demonstrated 

that the differences in landscape preference judgments based on comparisons of real vs. 

photographed landscapes for psychophysical variables are negligible (Shuttleworth 1980; 

Feimer 1984), differences in judgments for cognitive variables may be significant (Hull 

1992). 

Landscape assessments intended to support landscape planning and decision

making should be designed to evaluate public preferences for the landscapes the occur in, 

and in the vicinity of, the study area of the assessment. Human cognition and experience 

variables are essential to effectively evaluating public preferences. Four predictor 

variables that have been found to significantly influence landscape preference judgments 

include: coherence, legibility, complexity, and mystery (Chapter 9). 

The relationship between coherence and legibility is that they both refer to 

understanding or comprehension of the landscape; coherence as immediate understanding 

of a landscape scene and legibility as the inferred or predicted continuation of that 

understanding and orientation as one moves through the landscape (Kaplan 1987). 
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Coherence and legibility might also be thought as comprehending the landscape in the 

context of two different modes—static and dynamic, respectively. This distinction may 

be of some value when studying the differences in preferences between users groups, for 

example, people viewing a landscape from a vista versus people hiking or driving through 

the landscape. The relationship between complexity and mystery described by Kaplan 

(1987) might also be similarly extended. Complexity represents the information 

immediately available, while mystery represents the promise of information that may be 

available as one moves through the landscape. Here complexity may be most relevant to 

the experience of landscape in a static mode, whereas, mystery involves a dynamic mode. 

The distinction between the preferences of static and dynamic users in the landscape may 

provide some insights useful to landscape management. 

10.3 Future Research Issues 

The diversity of the 32 predictor variables identified in the four paradigms of 

landscape perception research by this review clearly illustrate the complexity of the 

problem of understanding how the public perceives landscapes and how perceptions 

determine their preferences. The framework for integrating the paradigms, described 

above (Section 10.1), provides an organizing structure and identifies interconnections 

between paradigms that can guide future research. Although numerous recommendations 

that can be made regarding future research directions in terms of specific variables, it is 



perhaps more important to address some barriers that inhibit the integration of research 

paradigms and suggest a few considerations for future integrative research. 

First, recognize that the mechanisms that fund paradigm-specific research are not 

likely to suddenly adopt research objectives promoting integrating the paradigms of 

landscape perception research. Research objectives of funding entities will change over 

time under pressure from researchers that acknowledge the importance of and advocate 

the integration of the paradigms of landscape perception research. The integration of 

research paradigms will require researchers to view landscape perception as truly 

interdisciplinary and to actively breakdown disciplinary barriers. An important first step 

would be developing collaborative, cross-discipline research proposals. Perhaps the 

current funding trend promoting public-private partnerships could be leveraged to create 

opportunities for interdisciplinary research. In time, perhaps research funding entities 

will recognize the value of interdisciplinary approaches to landscape perception and 

respond by adopting research objectives that promote integration of research paradigms. 

Second, all the paradigms of landscape perception research should have a 

common research objective—to work toward incorporating a more complete 

understanding of public perceptions and how their perceptions affect their preferences 

into landscape planning processes. In his framework for environmental aesthetics, 

Porteous' (1996) notes the importance of the individual roles of the different research 

paradigms, but he also stresses the need for them to come together to develop this more 

complete understanding. He suggests that the central role played by planners is 

pragmatic focusing on ways to operationalize the results of empirical research performed 



by experimentalists while "implementing legislation incorporating humanistic concepts 

and activist concerns." (Porteous 1996). Empirical researchers can support planners in 

this integrative role by considering the context and applicability of their research. The 

incorporation of public perceptions and preferences in landscape planning and 

management will require creative forms of public participation that, in response to public 

issues and concerns, operationalize appropriate methodological techniques. 

Third, researchers should communicate their research to larger audiences. The 

sphere of communication for most past research has been limited to peers within a 

particular discipline. Although nearly 20 percent of the articles reviewed between 1981 

and 1996 were published in interdisciplinary journals (Table 2), the majority of research 

has been published in the journals of specific disciplines. Even in cases where future 

research is specific to a particular discipline, it seems that the potential of that research 

contributing to more integrative research endeavors would increase with the size of the 

audience to which it is made available. More publication in interdisciplinary journals 

would likely spur dialog between researchers of different disciplines which may inspire 

new integrative research directions and promote more collaboration. 

Fourth, it is crucial to acknowledge the dynamic nature of the landscape, that is, 

the perception of landscape involves multi-sensory, experiential interactions between 

humans and landscapes. Sense of place is often reported in terms of sensations or 

feelings that show greater input from other senses than vision to form a complete 

impression of a landscape (Canter 1983). Landscapes are far more than a collection of 

features and characteristics that we can measure and describe—they are embodied in 



physical and emotional experiences. As we move through landscapes, we interact with 

all our senses receiving information, almost unconsciously, processing that information 

into mental representations, feelings, and sensations on which we form conscious 

responses like deciding to move in a particular direction or just to sit and enjoy a tranquil 

setting (Kaplan 1982). 

Predictor variables of landscape cognition and experience provide a necessary 

complement to variables describing the physical and ephemeral features and 

characteristics of landscapes. When analyzed in the context of the different demographic 

and cultural characteristics of subject populations, these predictor variables can provide 

researchers with information about how people's responses to and interactions with 

landscapes may vary with their age, gender, social status, or other factors. 

Last, and perhaps most important, the integration of landscape perception research 

paradigms needs a comprehensive theoretical framework. Although the organizational 

framework suggested by Porteous (1996) can provide some structure and direction for 

integrating research paradigms, it does not provide a theoretical framework to integrate 

the paradigms. With each paradigm based on one or more theories, usually derived from 

the theoretical foundations of central discipline with which the paradigm is associated, a 

comprehensive theory of landscape perception has eluded researchers for over 30 years. 

Perhaps past efforts in theory development have been hampered by disciplinary 

boundaries and by the division of research between landscape and urban. The 



development of a substantive and comprehensive theoretical framework will require a 

truly collaborative effort that bridges current disciplinary barriers. 
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11. CONCLUSIONS 

From this review of literature, a number of conclusions can be reached given the 

directions landscape perception research has taken during the period 1981 to 1996 and 

what directions might be pursued in the future. The predictor variables identified through 

this review provide a possible starting place for developing future research opportunities 

that examine the relationships between variables and the implications for applying 

research results to planning and managing landscapes to achieve the future conditions 

desired by the public. 

Decades of landscape perception research have done nothing if not demonstrate 

that people's preferences are influenced by numerous variables representing the complex 

interrelationships between landscapes and people's experiences and responses to 

landscapes. Moreover, research has done little to simplify our understanding of landscape 

experience making application to landscape management and planning difficult at best. 

However, in acknowledging the complexity of our responses to landscape, we may 

evenmally build a more substantial basis for landscape management and planning (Purcell 

1987). The integrated approach proposed by Porteous (1996) offers an organizational 

framework through which we may begin to integrate the paradigms of landscape 

perception research that may help us to better understand the complexity of people's 

interactions with landscapes and operationalize that understanding in public land planning 

and management processes. This organizational framework can also provide the context 

for selecting predictor variables to gauge the public's preferences for landscapes and 
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perhaps provide some insight into the needs, desires, and incentives on which people base 

their choices about the environments in which they live. Further, this framework 

promotes collaborative research which will be essential to breaking down barriers 

between disciplines. 

It is widely accepted that landscape management entails peoples' choices 

(Kaufmann et al. 1994, Salwasser 1994, Halvorson 1996). But the success of landscape 

management will probably require changes in the ways we make decisions as well as how 

incentives are used to guide desired behaviors and choices (Salwasser 1994). Through a 

better understanding of how people perceive the richness of multi-sensory experiences 

offered by healthy landscapes, we can begin to promote behavior that is more nurturing 

and environmentally sustainable, ultimately sustaining our own health. 
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