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ABSTRACT 

Wisconsin's beautiful lakes attract people for 
recreational opportunities and as places along which to 
live. The main reasons why people want to live on 
lakeshores are for solitude and beauty, but these aesthetic 
values are threatened by shoreland development. 
Wisconsin's shoreland management program, the nation's 
first, has intended, in part, to protect the natural and 
aesthetic quality of lakeshores by controlling development. 
But very little research has been done in the program's 20-
year history to verify if lakeshore scenery is effectively 
protected. This thesis examined the law's ability to 
protect natural beauty by testing the hypothesis that the 
aesthetics of developed lakeshores, as viewed from the lake, 
are proportional to three visible shoreland zoning elements: 
the building setback, lot width, and clearing of the buffer 
zone. These three physical variables and two other 
aesthetic variables (attractiveness of the buildings and 
visual water/air quality) were used as independent variables 
in the study. Values of the five variables were measured or 
assessed on each of 90 photographic slides of residential 
lakeshore development collected throughout the state. The 
dependent variable, the overall aesthetics of developed 
lakeshores, was assessed on the same slides by two different 
rating groups: 1) college students and 2) lakeshore property 
owners. Results by multiple linear regression analysis 
showed that the strongest predictor of the aesthetics of 
developed lakeshores was the amount of buffer zone that was 
cleared. A high correlation between the development 
aesthetic variable and the dependent variable indicates that 
aesthetic judgment is focussed on the quality of the human 
development. Reliability tests between rating groups showed 
that very different populations agree about what is 
aesthetically pleasing on developed lakeshores. 
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PRELUDE 

"The progress of true civilization is best shown 
by the increasing thought which each generation 
takes for the good of those who are to come after. 

"No state can be judged to be really civilized 
which in the treatment of its natural resources 
does not take account of, or aim to, preserve the 
beauty of the land in which its people live. An 
aesthetic as well as economic factor is involved 
in the problem of conservation. 

"Poor, indeed is the conservation which does not 
also conserve beauty." 

Theodore Roosevelt 
(Anderson, Mosier, & Chandler, 1979, p. 164) 

"We abuse land because we regard it as a commodity 
belonging to us. When we see land as a community 
to which we belong, we may begin to use it with 
love and respect. There is no other way for land 
to survive the impact of mechanized man, nor for 
us to reap from it the esthetic harvest it is 
capable, under science, of contributing to 
culture." 

Aldo Leopold 
(1949/1966, p. xviii-xix) 
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CHAPTER I: INTRODUCTION 

Planet Earth is a living jewel spiraling through space, 

passing from one generation to the next. And as trustees of 

this precious heirloom, we have profound responsibilities to 

the children of tomorrow. Roosevelt (1858-1919) and Leopold 

(1887-1948) had prophetic visions about our obligations: We 

must preserve scenic beauty and care for the environment as 

we would our homes. Otherwise, we show no love and respect 

for those who follow us. Their foresight was reflected in 

this country decades later in the National Environmental 

Policy Act of 1969 (NEPA), legislation seeking to "fulfill 

responsibilities of each generation as trustee of the 

environment for succeeding generations" (§101 (b)(l)). To 

paraphrase, one measure of the success of each generation 

will be the sensitivity with which it stewards the community 

of natural resources. 

This thesis is an examination of lakeshore community 

stewardship. It explores a public policy that, in part, 

intends to protect the natural scenic beauty of private 

lakeshores in Wisconsin. This research looks at the 
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attractiveness of developed shorelands and their 

hypothesized relationship with the state shoreland zoning 

law. 

In essence, this study results from conflicts of land 

use and ownership rights. More specifically, it addresses 

policy of public rights to scenic waterways versus private 

rights of shoreland use. These basic conflicts often are 

between two different values of the environment: as a public 

natural resource base with ecological functions and as a 

private commodity having a market value (Andrews, 1979). As 

Andrews put it, "Who has the power to decide which values of 

land are realized; and which values do they choose to 

realize?" In other words, "Who owns the land and how do 

they use it?" (p. 29). 

As a background to this study, the following pages 

review the history of the changes in natural resource values 

and the redefinition of property in America provided by 

Andrews (1979). A review of some major environmental 

actions that protect public scenic beauty then follows. 

Changes in Values and Use of Land 

Resource base to commodity. 

When the colonists arrived in this country, wealth was 

primarily grounded on land ownership. They were accustomed 

to a feudal property system in which a land lord received 
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property from a superior and granted land to inferiors in a 

hierarchy that ultimately lead to the king. The residents 

worked the earth in common, as the basis for an agrarian 

economy. But the feudal system was changing to a commercial 

economy when the settlers landed in the New World. 

The immigrants viewed the new land as an opportunity to 

attain wealth and enjoy the ownership privileges of the 

European lords. The supplies of timber, water, and wildlife 

that awaited them must have appeared limitless. Virgin 

forests were important for construction: public rivers and 

lakes provided access to firs, timber, and farmland: and 

wildlife promised years of food provisions. The land was 

not valued as a sensitive ecosystem but rather as something 

that could produce goods: the resource base had evolved into 

a commodity. 

Freedom and private ownership. 

Commodity values resulted in extensive freehold land 

ownership, which meant that the land "need(ed] only (to] be 

claimed and used to be appropriated" (Andrews, 1979, p. 31). 

Freehold ownership, however, never meant absolute and 

autonomous rights to use the land. Property was not to be 

used in a manner that interfered with the public's rights. 

Owners needed to follow British laws that governed the use 

of natural resources on their land. But freehold did 
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presume in favor of people's choices to exploit their land 

within the law, such as to sell, develop, or clear it. 

Values of free choice and private property lead to and 

resulted from the American Revolution which left the country 

deeply in debt. The U.S. government, to help stimulate the 

economy, transferred large amounts of western public lands 

into private lands through a series of land ordinances 

(Andrews, 1979). 

The Northwest Ordinance and Wisconsin. 

One significant ordinance, the Northwest Ordinance of 

1787, established a large piece of surveyed land in the 

middle of the country to be auctioned. It guaranteed title 

to purchased lands and free choice in the use of those 

lands. But at the same time, the ordinance's Article IV 

secured the commerce of the region by reserving the 

navigable waterways for the public. It declared that all 

navigable surface waters are "common highways and forever 

free" to be held in public trust by the individual states 

(U.S. Congress, House, 1927, p. 53). 

Article IX of the Wisconsin Constitution contains some 

of the verbatim language of the declaration just mentioned. 

The Article's Section 1, now known as the "public trust 

doctrine" (Wisconsin, 1987a), is especially important for 

this thesis because it is the basis for public scenic beauty 
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protection and limitations of private use along surface 

waters in the state. 

Social amenities: scenic beauty and well-being. 

Federal land transfer and free choice in land use 

occurred for 100 years after the Revolutionary War (Andrews, 

1979), but a gradual shift toward valuing natural resources 

as social amenities began in the late 19th century. And in 

the 1930s, game and fish conservation became common as more 

people were concerned with vanishing wildlife and its 

habitats--water, forests, and land. After World War II, 

rising standards of living caused rapid growths in outdoor 

recreation and interests in enjoying the beautiful forests, 

waters, land, and wildlife as visual resources . .American 

society, dominated by production before World War II, was 

becoming overshadowed by consumption, and a new set of 

values was becoming recognized. With the rising 

environmental movement, natural resources were becoming more 

important as social amenities to be enjoyed and experienced 

for their beauty (Hays, 1987). 

Today, there is growing evidence that natural scenery 

is valuable not only for recreation but also for its 

positive effects on people's psychological well-being 

(Ulrich, 1979, 1981). According to Daniel and Zube (1979), 

"The perceptual experience afforded by a view of a beautiful 

landscape, .•. a tranquil moment near a mountain stream, or a 
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chance glimpse of some wild creature in its natural habitat 

has immediate personal value for the perceiver" (p. 2). 

In summary, the values of natural resources in this 

country have switched from primarily subsistence to 

commodity to more amenity values. Correspondingly, the 

status of land has shifted from government ownership to 

private freehold and back to a place where both public 

interests and private rights are being considered. 

Changes in society's values of natural resources for 

scenic beauty and well-being have lead to and been enhanced 

by federal and state actions. The next two sections develop 

a background of some of the legislation that has sought to 

protect scenic beauty. 

National Acts Protecting Scenic Beauty 

Creation of national parks. 

One of the earliest national efforts to protect scenery 

occurred in 1864 when Yosemite Valley was ceded to the State 

of California for use as a state park (Congressional Globe, 

Mariposa Big Tree Grove, 1864). Only eight years later, 

Yellowstone National Park--the world's first national park-

was created for the "benefit and enjoyment of the people" 

because of its incomparable beauty (U.S. Statutes at Large 

17, 1872, p. 32). Thus scenery was first identified as a 

natural resource to be managed through declarations of 
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public policy and enactments of federal legislation (Zube, 

1973b). 

In the years following the creation of Yellowstone, 

many additional national parks and monuments were 

established to protect unique scenery. Notable among them 

were Glacier (1910), Mount McKinley (1917), and Grand Canyon 

(1919) National Parks. And in 1916, Congress established 

the National Park Service to administer these and would be 

future areas, such as: Great Smoky Mountains (1926), 

Everglades (1934), and Virgin Islands (1956) National Parks 

(U.S. Department of the Interior, National Park Service, 

1979). 

More recently, Acts protecting visual resources were 

reviewed by Cutler (1979). For example, .the Wilderness Act 

(1964) uses esthetic considerations for certain land 

classifications. The Highway Beautification Act of 1965 

controls outdoor advertising, junkyards, and landscaping and 

scenic enhancement along our nation's roadways. The Wild 

and Scenic Rivers Act (1968) and the National Trails System 

Act (1968) were also written to protect scenic values. 

National Environmental Policy Act of 1969 (NEPA). 

Few argue the fact that the National Environmental 

Policy Act of 1969 (NEPA) is the most influential 

environmental legislation to date. One of its six goals was 

to "assure for all .Americans safe, healthful, productive, 
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and esthetically and culturally pleasing surroundings" (§101 

(b)(2)). The Act specifically addressed environmental 

quality by saying that everyone "should enjoy a healthful 

environment and that each person has a responsibility to 

contribute to the preservation and enhancement of the 

environment" (§101 (c)). The law required each member of 

the Council on Environmental Quality that it established to 

"be conscious of and responsive to the scientific, economic, 

social, esthetic, and cultural needs and interests of the 

Nation" (§202). In addition, the Act addressed visual 

resources in public decision making. As much as possible, 

all federal agencies shall: 

utilize a systematic, interdisciplinary approach which 
will insure the integrated use of the natural and 
social sciences and the environmental design arts in 
planning and in decisionmaking which may have. an impact 
on man's environment (§102 (a)); 

[and] identify and develop methods and procedures ... 
which will insure that presently unquantified 
environmental amenities and values may be given 
appropriate consideration in decisionmaking along with 
economic and technical considerations. (§102 (b)) 

More recent Acts. 

While the NEPA has been paramount, it is not the only 

recent federal legislation that has dealt with visual 

resource protection. For instance, the Coastal Zone 

Management Act of 1972 encouraged states to manage coastal 

areas for "full consideration to ecological, cultural, 

historic, and esthetic values" (§303); the Endangered 
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Species Act of 1973 acknowledged that certain species have 

"esthetic, ecological, education, historical, recreational, 

and scientific value to the Nation" (§2 (a)(3)); and the 

Federal Land Policy and Management Act of 1976 stated that 

"public lands [shall] be managed in a manner that will 

protect the quality of scientific, scenic, historical, 

ecological, environmental, air and atmospheric, water 

resource, and archeological values" (§102 (a)(S)). 

While the previous discussion is by no means 

comprehensive, the Acts mentioned are exemplary. The next 

section establishes a foundation of the protection of 

scenery along state waters. 

Scenic Beauty Protection Along State Waters 

Wisconsin--our study state. 

In Wisconsin, the public trust doctrine mentioned 

earlier does not specifically protect visual resources. 

However, it is an important historical policy for this 

thesis because it has been the basis for three legal 

precedents that have helped to protect scenic beauty along 

the state's waterways (Dietrich et al., 1987). 

The first, Muench v. Public Service Commission (1952), 

established that the enjoyment of visual resources is a 

public right. Furthermore, any citizen denied the privilege 

of enjoying the beauty of a lake or river may defend that 
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right. The second, Kamrowski v. State of Wisconsin (1966), 

found that scenic beauty protection (albeit along a highway) 

enhances public welfare, and mere "visual occupancy"-

viewing a landscape--is a legitimate public use of private 

land. The third, Just v. Marinette County (1972), 

established that the state must act to protect and preserve 

navigable lakes and rivers for fishing, recreation, and 

scenic beauty. This decision is the most important for this 

study because it established the constitutionality of the 

shoreland zoning law in Wisconsin: 

An owner of land has no absolute and unlimited right to 
change the essential natural character of his land so 
as to use it for a purpose for which it was unsuited in 
its natural state and which injures the rights of 
others. The exercise of the police power of zoning 
must be reasonable and we think it is not an 
unreasonable exercise of that power to prevent harm to 
public rights by limiting the use of private property 
to its natural uses (Just v. Marinette County, 1972, p. 
17; p. 768). 

Another example--California. 

Steiner and Roberts (1986) reviewed the California 

Supreme Court decision in 1983 in which the state was found 

to have a trust obligation to protect Mono Lake's scenery. 

According to the court, the lake's visual resources are 

valuable for the public's welfare and should be protected by 

the public trust doctrine (Hazelton, 1987). 
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Wisconsin's shoreland management program. 

In keeping with its trust obligations, the State of 

Wisconsin has sought to permanently protect its shoreland 

areas by passing the first shoreland zoning program in the 

country on August 1, 1966 (Yanggen, 1973). The Wisconsin 

Water Resources Act of 1966, among other things, has 

provided for development restrictions along navigable bodies 

of water. This is achieved through a set of regulations 

whose adoption by counties is required by law (Wisconsin, 

1987b, §59.971). A navigable body of water is any waterway 

with a "bed and sides or banks" that can be canoed, 

including periodic streams or lakes that occur during the 

spring (Wisconsin, Department of Natural Resources, 1982). 

Shorelands are those areas located within 1,000 feet of a 

lake, pond or flowage; and within 300 feet of a river or 

stream (Wisconsin, 1987b, §59.971). These jurisdictional 

zones are measured from the "ordinary high water mark"--the 

shore region having distinctive evidence left by erosion, 

and the absence and/or presence of riparian (shoreland) 

vegetation (Wisconsin Administrative Code, 1985, §NR 

115.03). 

While counties must administer and enforce their own 

shoreland regulations, minimum standards have been 

established by the Wisconsin Department of Natural 

Resources, the responsible state regulatory agency. The 

standards require a building setback at least 75 feet from 
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the ordinary high water mark, lots that average at least 100 

feet in width, and a septic system drain field setback at 

least 50 feet from the shore. There are also provisions for 

clearing of vegetation and modifications of shorelands, such 

as grading and filling~ Within 35 feet of the ordinary high 

water mark, sometimes called the buffer zone or strip, only 

30 of every 100 feet can be clearcut of vegetation. Beyond 

the buffer zone, water quality and soil conservation must be 

considered when removing vegetation. Modifications by 

grading and filling must minimize erosion, sedimentation, 

and damage to fish and wildlife habitat (Wisconsin 

Administrative Code, 1985, § NR 115.05). Figure 1 

illustrates the shoreland zones and a typical lakeshore lot 

(Wisconsin, Department of Natural Resources, 1981a). 
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The purposes of Wisconsin's shoreland management 

program are to maintain "safe and healthful conditions; 

prevent and control water pollution; protect spawning 

grounds, fish and aquatic life; control building sites, 

placement of structure and land uses and reserve shore cover 

and natural beauty" (Wisconsin, 1987b, §144.26(1)). This 

thesis is based on the last purpose: to "reserve shore cover 

and natural beauty." 

The lakes of Wisconsin. 

While Wisconsin has many rivers, it is especially 

abundant with lakes. From Lake Winnebago (137,708 acres) to 

two-acre intermittent ponds, 14,927 lakes cover 970,869 

acres, almost ninety percent of the inland surface water 

resources in the state. Also within its boundaries are 

portions of two of the Great Lakes--Superior and Michigan-

totalling 6,439,700 acres (Wisconsin, Department of Natural 

Resources, 1981b). Most of the lakes were formed after the 

last glaciers retreated 10,000 years ago, leaving ice chunks 

in the moraine. When the ice melted, many of the 

depressions made the kettle lakes that litter the northern, 

central, and southeastern portions of the state. Some of 

the other lakes were formed by glacial dams of outwash 

streams. Southwestern Wisconsin has fewer lakes because it 

was not covered by the last glacier (see Figure 2) 

(Wisconsin, University of Wisconsin-Stevens Point, 
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Educational Media Service, 1986). Thus, it should be no 

surprise that Wisconsin means "the gathering of the waters" 

in native language (Klessig, Sharp, & Wedepohl, 1988). 

Wisconsin's lakes play an major role in luring people 

to the state. They probably attract more people as visitors 

than any other resource, either natural or cultural 

(Klessig, 1985). Unfortunately, inland lake use is 

difficult to isolate from river and Great Lakes use. 

Statistics are therefore unavailable. However, one way to 

tell is by examining fishing and boating license 

information. For example in 1987, 650,000 Wisconsinites 

bought fishing licenses, while over 250,000 boats were 

registered. In the same year, 380,000 nonresident fishing 

licenses were sold (Wisconsin, Department of Natural 

Resources, 1987). Add unknown numbers of swimmers, 

sailboaters, and water skiers, and the importance of these 

bodies of water becomes more obvious. But outdoor 

recreational values are not the only reasons people are 

enticed by Wisconsin's lakes (Klessig, 1985). In a 1970 

study, 62 percent of the respondents said they bought 

lakefront property for "solitude and beauty." Twenty-two 

percent answered that their primary motivation was outdoor 

recreation access (Klessig & Yanggen, 1975). A survey 

conducted in 1979 by the Wisconsin Survey Research 

Laboratory found that two-thirds of the state's adults 

reported using lakes. In total, three million Wisconsinites 
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and one million visitors enjoy Wisconsin lakes yearly; and 

lakes get the "lion's share of usage for swimming, boating, 

residential development, picnicking, visual enjoyment, and 

warm water fishing," as compared to rivers (Klessig, 1985, 

p. 6). 

Study Introduction 

Definition and importance. 

Rigorous examinations of natural resource policies are 

essential ingredients in the management of our environment. 

Policy studies are undertaken to improve the knowledge of 

society, to apply findings to the solutions of social 

problems, or to insure that the policies achieve their goals 

(Dye, 1984). Over the years many policies have been 

legislated to secure and protect natural resources for 

future generations. But many of these laws were enacted a 

long time ago, and therefore decisions and policies of even 

a few decades ago may not be appropriate today. They may 

need changing to insure the best match between their 

intentions and current administration. Thus, it is 

important to evaluate if original policy goals are now being 

met. 

Wisconsin's shoreland zoning law has been administered 

for more than twenty years to protect water quality and 

shoreline natural beauty by controlling development. But is 
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it succeeding in protecting the scenic beauty of these areas 

for visitors and residents? Or put another way, are 

properties that are consistent with minimum standards apt to 

be more attractive than those that are inconsistent or 

"violate" the minimums? For instance, the setback standard 

of 75 feet may be too close to adequately and consistently 

protect visual appeal along some lakes, or perhaps more than 

70 percent of the buffer vegetation ought to remain along 

shore zones to ensure beauty. This study examines these 

issues and attempts to understand the relationship between 

certain shoreland zoning elements and the visual appeal of 

developed lakeshores. 

This thesis is targeted to the four groups that deal 

with shoreland scenic policy: the public, shoreland property 

owners, the trustee, and the administrators. First, as 

owners of navigable waters, Wisconsinites can benefit from 

this study by knowing whether the visual resources on their 

property are being appropriately managed. 

Furthermore, this research can help riparian landowners 

to meet their public responsibilities--to residents and non

residents--to maintain beautiful shorelines. By 

understanding what people view as attractive development, 

shoreland owners can adjust their own land use management 

strategy and behavior. Self interests are also satisfied 

because as scenic beauty increases so does enjoyment and 

resale value. 
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This research can benefit the State of Wisconsin--the 

trustee of navigable waters and the makers of shoreland 

policy. Since policy decisions should be made using 

scientific evidence, policy makers can gain insight into 

legislative actions by surveying public reactions to them. 

Finally, this study can be beneficial to the Wisconsin 

Department of Natural Resources and county zoning 

committees, those responsible for establishing and enforcing 

regulatory standards. If shoreland zoning "violations" have 

a major impact on scenic beauty, then the protection of 

lakeshore aesthetics can motivate increased enforcement. 

Such enforcement would be an important strategy not only for 

protecting environmental values, but also the tourism 

potential of Wisconsin. 

Problem identification. 

Recent trends could create problems and conflicts for 

lake users, riparian landowners, and lake water quality. 

One trend indicates that the U.S. population is growing 

older because the post-World War II "baby boom" generation 
I 

is aging. Thus, it is reasonable to expect that more people 

will be looking for lakeshore retirement homes in the coming 

years. According to Kidder (1989): 

By the year 2001, the largest group of retirees the 
nation has ever experienced will begin to flood into 
the housing and second-home market, [and] ... they're 
being lured to less congested communities. Among the 
options: a summer home on a ..• lake (p. 13). 
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Another trend suggests that more people from cities are 

vacationing in and attracted to less populated areas. For 

example, on Wisconsin's major highways during warm weekends, 

many vehicles from Illinois are pulling boats to the 

northern lakes region of the state. The lakes attract 

people because they provide wonderful opportunities to 

relax, seek "solitude and beauty" (cited previously), and 

interact with the environment. 

In Wisconsin, both retirement homes and vacations 

often involve lakes, and lakeshore development pressures 

will probably increase into the next century. Such 

development, if uncontrolled, can negatively affect the 

opportunities that so often attract people in the first 

place. 

The situation does not have to be grim, however. 

People and the environment can live in harmony; both 
. 

shoreland development and natural scenic beauty can coexist 

and perhaps even augment each other. But this can only 

occur with reasonable and reliable controls that balance 

human use and carrying capacity. 

Goals and objectives. 

The ultimate goal of this research is to provide for 

more social well-being through more public aesthetic 

opportunity along waterways. The study has three personal 

motivations which have lead to this goal: 1) a challenge to 
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conduct scientific research relating to people's values of 

shoreland scenic beauty; 2) a desire to apply the findings 

to benefit others by being able to predict the scenic beauty 

of lakeshore development; and 3) an interest to contribute 

to scientific knowledge in a natural resources field. 

Several objectives were developed to achieve the 

research goal. The first objective was to examine and to 

encourage a statewide review of the shoreland zoning law's 

effectiveness, after a 20-year history, in preserving 

natural beauty. The second objective was to conduct 

research complimentary to recent studies (Gobster, 1982; 

Voss, 1988) of aesthetics and the administration of 

shoreland zoning in Wisconsin. The third objective was to 

provide findings that could be used by administrators and 

decision makers for better management of lakeshore 

aesthetics. The final objective was to add to the visual 

resource assessment field which attempts to understand the 

interactions of people and scenic beauty, and which has more 

recently begun to evaluate the scenic beauty of developed 

areas. 

The following research hypothesis was formulated to 

explore the public policy implications of the natural beauty 

component of Wisconsin's Water Resources Act. 
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Research Hypothesis 

It is hypothesized that the visual appeal of 

residential development is proportional to three visible 

shoreland zoning elements: the building setback, lot width, 

and clearing and modification of the buffer zone. In other 

words, it is postulated that lakeshore properties that 

conform to or exceed the minimum state zoning standards are 

significantly more beautiful than development that 

"violates" the minimums. The premise is that more 

restrictive shoreland ordinances result in more appealing 

development as the shoreland is viewed from the lake. The 

following variables were used to help explain scenic beauty 

along developed lakeshores. 

Study Variables 

Independent variables. 

Three variables represented the visual zoning elements 

that were hypothesized to make significant contributions: 

home setback, adjacent shoreline development, and buffer 

zone clearing/alteration. 

"Home setback" (HSB) is defined as the perpendicular 

distance from the shoreline to the closest side of the 

structure. It was determined from the lake by subtracting 

the boat standoff distance (BSD) from the boat to home 

distance (BHD), in the following relationship: BHD - BSD= 
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HSB. Zoning setback is slightly different because it is 

measured on land from the ordinary high water mark to the 

building. 

"Adjacent shoreline development" (ASD) represented lot 

width, and, since the zoning factor helps to control the 

density of development, it is defined as the amount of 

development of other owners that is adjacent to the primary 

home in the scene. It was determined by quantifying the 

amount of neighboring development that was visible in each 

scene. 

"Buffer zone clearing/alteration" (BZCA) combined two 

zoning elements into a single representation, even though 

the law separates these modifications of shorelands. This 

variable is defined as the degree to which the buffer strip 

has been cleared of natural vegetation (grasses, shrubs, and 

trees) and/or altered (graded, filled, or modified) from its 

natural state. It was determined by small group assessment. 

It was suspected that two scenic components, the 

aesthetic character of the buildings themselves and the 

visual quality of the sky and water, would also influence 

the attractiveness of lakeshore development. Therefore, two 

other aesthetic variables were utilized to separate out this 

obvious influence. The two variables are described below 

and were also determined by small group assessment. 

"Visual water/air quality" (VWAQ) is defined as the 

perceived quality of the water and sky in a scene. These 
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aesthetic components vary with the season and the daily 

weather and are combined to account for variations that 

background water and sky introduce into shoreland 

aesthetics. 

"Development aesthetic quality" (DAQ) is defined as the 

visual appeal of homes and all other non-natural structures 

(boathouses, sheds, and cottages, etc.), as well as 

miscellaneous items (birdhouses, lawn chairs, toys, litter, 

etc.) that have been placed on the land. Docks, pontoons, 

canoes, and boats that are situated along the shoreline are 

also included in this category. 

It should be noted here that, while the septic system 

absorption field setback is an important zoning element, it 

was not included in this study. Clearly, lake water quality 

can be affected by a septic field placed too close to the 

shoreline. But from a scenic beauty standpoint, this factor 

was believed to be unimportant because it is invisible 

except in a few cases. Furthermore, this element would have 

presented practical problems, as it would have been nearly 

impossible to evaluate without extensive on-site 

measurements. 

Dependent variable. 

The dependent variable in this study is "developed 

lakeshore aesthetics"--the scenic beauty of developed 

lakeshores. It differs from the independent variable just 
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mentioned by being holistic. It will be discussed in 

further detail in the Chapter Two. 

Chapter Summary 

In review, .American social changes have been reflected 

in a gradual shift in the values of natural resources. Once 

only important as subsistence and commodities, land and 

water have become more valued as social amenities 

contributing to our quality of life. These changes have 

lead to and resulted in major environmental legislation that 

has sought to preserve and protect natural scenery for 

future generations. Wisconsin's shoreland management 

program has attempted to achieve a similar goal along its 

public waterways. But little has been done to verify if the 

program's intentions are being met. This study examines the 

shoreland zoning law in an attempt to predict how zoning 

factors contribute to the scenic beauty along developed 

lakeshores. 

The following chapter reviews the visual resource 

assessment field and the studies that are relevant to this 

thesis. 



CHAPTER 2: LITERATURE REVIEW 

Introduction 

Natural resource management and planning in this 

country has become more complex since resource values and 

the status of land have changed. Traditionally, our natural 

resources have been valued as commodities--for their ability 

to satisfy human needs and desires, and the market pricing 

system has been able to determine the dollar value for most 

of these commodities. But visual resources, as social 

amenities, are very difficult to evaluate because they have 

not typically been part of the market system, and, while 

comprised of commodity resources, scenic beauty is basically 

intangible (Daniel & Zube, 1979). 

Then why evaluate scenic beauty? According to Daniel 

and Boster (1976), there are three reasons to objectively 

and efficiently assess visual resources: 1) to integrate 

them in the planning process with traditional commodity 

resources; 2) to better justify management decisions; and 3) 

to bolster the relationship between the public and the 

planner or policy maker. 

26 
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This chapter reviews the measurement and evaluation of 

scenic beauty in the visual resource assessment field. It 

is divided into two sections: The first section examines the 

theories and paradigms, methodologies, and criticisms of 

various approaches; and the second part summarizes the 

research that is most relevant to this thesis. 

Visual Resource Assessment 

Approaches and Methods 

Most attempts to explain what people visually value and 

to estimate scenic beauty have occurred in response to the 

legislative mandate of the NEPA. In the last two decades, 

the visual resource assessment field has had contributions 

from several disciplines and has been divided into three 

distinct categories: the professional, behavioral, and 

humanistic approaches. Splitting the field in this way 

helps to clarify the analysis (Zube, 1984). According to 

Hazelton (1987), 

Professionals ... study and describe the composition and 
dominance of aesthetic qualities inherent in the 
environment; •.. behavioralists research and evaluate the 
innate biological links between perception and 
preference; and ... humanists ... seek to better understand 
the judgmental link between culturally ingrained values 
and visual appeal (p. 3). 

Zube (1984) and Hazelton (1987) provided comprehensive 

scholarly reviews of the visual resource assessment field. 

Much of the following synopsis is from their work. 
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The Professional Approach 

Theories and paradigms. 

The professional approach is the oldest of the three 

and is applied primarily by designers, planners, and 

resource managers (Zube, 1986). It has emerged from two 

paradigms--the expert and the environmental--which are based 

on the structuralist theory of perception. The theory 

posits that landscapes have intrinsic physical features that 

define their beauty (Matlin, 1983). 

The expert paradigm or model views landscapes as 

composites of physical attributes and people as being 

affected by such aspects as color, line, form, and texture 

in the environment. For example, according to this 

paradigm, lakeshores are visual contrasts of water and land 

components, and thus captivate observers and enhance their 

visual experience. 

The environmental paradigm also considers visual 

quality as being innate, but it concentrates on naturalness, 

having features in scenes that express biological integrity. 

According to this paradigm, human alterations are bothersome 

and diminish visual quality even though they may be 

functional. For example, shore walls that prevent erosion 

are unnatural and therefore intrude on lakeshore scenic 

beauty. 
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The professional approach, as a combination of these 

two paradigms, relies on expert training and opinions to 

rank and classify manageable landscape attributes. It 

regards people as observers only and does not differentiate 

between social groups. The following methods have been used 

widely in regional land use planning projects (Hazelton, 

1987): 

Methodologies. 

Litton's (1968) professional approach pioneered the 

methods used today by the u.s.o.A Forest Service (USFS) and 

the Bureau of Land Management (BLM). Both public agencies 

catalog structural properties to assess a landscape's 

capacity to absorb resource management actions. They use 

properties of color, line, form, and texture to appraise the 

diversity of land form, vegetative cover, and water body 

shores, for example (Hazelton, 1987). 

Similarly in private work, Lewis (1964) developed a 

checklist using descriptors of physical as well as cultural 

attributes. McHarg (1967), a landscape architect, created a 

system that emphasized "naturalness" and "suitability" and 

that considered all development as having a negative impact 

on visual quality. Leopold (1969) evaluated the beauty of a 

site relative to its surroundings and also used checklists 

of landscape features. 
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Professional methodologies are considered objective and 

universal because they focus on structural landscape 

qualities. However, there are many notable failings to this 

approach, as discussed below (Hazelton, 1987). 

Critique. 

Problems with the professional approach are based on 

the assumption that "all landscapes have some value, but 

those with the most variety or diversity [and best 

composition] have the greatest potential for high scenic 

value" (Hazelton, 1987, p.14: citing U.S. Forest Service, 

1973). However R. Kaplan (1979) showed that scenes with low 

diversity can have high aesthetic quality due to their 

having other appealing aspects. Others (Feimer, Smardon, & 

Craik, 1981; Grden, 1979; Kopka & Ross, 1984; Miller, 1984) 

found that there is a high degree of variability between 

individual assessments even though they are administered by 

trained professionals. This suggests that the methods are 

not objective in assessing visual quality (Hazelton, 1987). 

Other researchers (Buhyoff & Lueschner, 1978; Daniel & 

Boster, 1976; Daniel & Vining, 1983; Deardon, 1984) 

contended that opinions of experts do not accurately reflect 

different population groups. In addition, Laughin and 

Garcia (1986) found that most of the professionals using the 

USFS methodology consider it an unnecessary and awkward 

constraint on resource management because guidelines are not 
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easily translated into actions. In other words, there is no 

guidance to improve average landscapes (Hazelton, 1987). 

According to Hazelton (1987), behavioral approaches are 

better than professional methods because they provide 

managers with preference information on specific features 

that can be managed. 

The Behavioral Approach 

Theories and paradigms. 

The behavioral approach is expressed most often by 

the field of psychology (Zube, 1986). It has unfolded from 

the psychophysical and cognitive paradigms (Zube, 1984) 

which are rooted in the signal detection and information 

processing theories of perception (discussed below). It 

assumes that preferences can be predicted by the amount of 

agreement between innate human drives and the functional 

aspects of landscapes. The approach supposes that 

information derived from the environment influences 

preferences for certain scenes (Hazelton, 1987). 

The psychophysical paradigm is based on the signal 

detection theory which states that the amount of and 

structural patterns in light cause perceptual response 

(Matlin, 1983). In this paradigm, direct correlations exist 

between visual preference and measurable characteristics. 

For example, Abell6 and Bernaldez (1986) showed that the 
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repetitive rhythm of tree trunks is appealing. The 

behavioral approach also considers cultural heritage and 

familiarity, regarding them as adaptations that affect 

responses to landscapes. For instance, people need more 

time to process unappealing scenes than when viewing 

pleasant objects. 

The cognitive paradigm comes from the information 

processing theory which states that people respond to 

landscapes as a stimulus (Hazelton, 1987). It assumes that 

people prefer scenes to which they are most adapted, and 

innate survival needs result in preferences for safe places 

that make sense. This means that preferred scenes are those 

that are easily ("legibly") understood ("coherent") and that 

provide opportunities for involvement ("complexity") and 

arousal ("mystery") (Kaplan & Kaplan, 1982). Appleton 

(1975, 1984) suggested that landscape preferences can be 

evaluated based on their providing opportunities to see 

("prospect") without being seen ("refuge"). Nasar, Julian, 

Buchman, Humphreys, and Mrohaly (1983) determined that open 

views are considered safer than restrictive views. 

Schroeder and Anderson (1984) found that perceived safety 

and visual quality are closely related. Their findings 

indicated that the preferred scenes were open parks, 

providing longer views, clearer access, and more natural 

surroundings. 
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s. Kaplan (1979) suggested that crucial decision making 

information is contained in scenes. For example, the flat 

cut of a tree stump along a trail suggests a place to rest, 

and a meandering path lures us with its sense of mystery. 

He expressed that preferences can be predicted by evaluating 

potentially interesting structural components in landscapes 

(Hazelton, 1987). 

Others (Berlyne, 1971; Wohlwill, 1979) found that the 

relationship between "complexity" and "order" influence 

"memorableness" or "imageability" of landscapes as well as 

preferences. For example, a scene having dense undergrowth 

is highly complex and lacks order, and thus is not 

considered memorable or appealing. Its imageability could 

be improved by removing some of the undergrowth to expose 

tree trunks, thus reducing complexity and increasing order. 

Basically, as the order and complexity moderately increase 

so does imageability; however, if order or complexity are 

very high, then imageability decreases. 

The behavioral approach views people as observers, but, 

unlike the professional method, cross cultural preferences 

are assumed to be due to the cognitive reactions rather than 

the diversity and visibility in the landscape. Simply put, 

behavioralists believe that preferred landscapes are those 

that provide "prospect," "refuge," and an "imageable" 

combination of "order" and "complexity." Although these 

relationships are important to identify landscape 
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preference, they must be practical to managers (Hazelton, 

1987). 

Methodology. 

The scenic beauty estimation (SBE) method (Daniel & 

Boster, 1976) is the only method discussed here because it 

has been the most widely used behavioral approach. It 

associates scenic beauty with manageable landscape features 

(e.g. timber basal area, percent slash, stand density), and 

unlike professional methods, does not require specialized 

training in aesthetic assessments. While the SBE method was 

first developed for forest resource planning, it is 

increasingly being used in urban settings (Anderson & 

Schroeder, 1984; Schroeder & Anderson, 1984; Vining, Daniel, 

& Schroeder, 1984). 

The SBE method consists of two phases: First, 

photographic slides of landscapes are taken using a random 

process. The slides are sorted to remove special features 

that might bias evaluations, then they are shown to groups 

that rate them using ordinal scales. The scores are 

converted to interval scales and standardized to assess 

relative visual quality of different landscapes. Second, 

the relationship between Yisible components is measured. 

Two different measurement schemes have been used: In one, a 

grid overlay quantifies scenic components (e.g. sky, 

vegetation) from photographs (Anderson & Schroeder, 1984; 
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Shafer, Hamilton, & Schmidt, 1969); in the other, 

measurements of land forms, basal area, and percent ground 

cover, etc. are taken in the field (Brown & Daniel, 1984). 

The SBE method has received much attention because it 

helps to identify and prioritize the landscape components 

believed to most influence preference and imageability. 

However, there are three major objections to it, as noted in 

the following section (Hazelton, 1987). 

Critique. 

Nassauer (1980) contended that the method does not 

consider that some components of the landscape are valuable 

only in combination with others. She stated that any 

interdependence of variables is not consistent in scenes and 

cannot be reduced mathematically. 

A second criticism was expressed by Golbeck (1986) when 

he questioned the statistical validity of transforming 

ordinal preference rankings into interval scores. Interval 

scores are needed in the SBE methodology in order to perform 

the procedures that reduce and group independent variables. 

The final criticism is that there is a reliance on 

explicit scores for what are actually implicit responses. 

According to Hopkins (1977), the method's reductive nature 

makes no attempt to include landscape features that are 

culturally or individually symbolic. 
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The Humanistic Approach 

Theories and paradigms. 

The humanistic approach has been explored by 

anthropologists, cultural geographers, historians, and 

phenomenologists (Zube, 1986). It views scenic quality as 

being controlled by innate cultural values of the landscape. 

The approach is grounded in the empirical theory of 

perception which assumes that past experiences and 

psychological desires strongly influence current preferences 

and perceptions (Matlin, 1983). 

The experiential paradigm, based on this theory, does 

not separate ingrained personal values from visual quality. 

Instead, it considers that every landscape has had its 

admirers due to cultural, historical, and social biases 

(Klausner, 1976). According to Zube (1984), symbolic 

associations are more important than structural or 

functional qualities in defining the humanistic approach. 

This means that the eye does not see beauty, rather the mind 

determines what shall be valued (Jacques, 1980; Meinig, 

1979). 

The humanistic approach views people not as observers 

of the landscape but as being part of it. And since there 

are differences in perceptual interests among people, one 

landscape is not always more scenic than another. For this 

reason, Jacques (1981) suggested that preferences are best 
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analyzed over time to include personal, literary, 

intellectual, and moral influences of people/landscape 

interactions. 

Abell6 and Bernaldez (1986), Anand (1984), Deardon 

(1984), Kaplan and Kaplan (1982), Schroeder (1983), Williams 

(1985), and Zube and Pitt (1981) concluded that personal 

familiarity, past experiences, environmental origin, 

emotional and psychological needs, and knowledge all 

significantly affect preferences (Hazelton, 1987). In other 

words, visual quality is not always correlated with most 

pristine environments (Anand, 1984; Ulrich, 1986). 

The humanistic approach has received the least 

attention in natural resource management and planning 

because it is the most difficult to quantify and validate. 

Its methodologies attempt to broaden our understanding of 

what values and symbolic associations influence scenic 

preference judgments. 

Methodologies. 

Humanistic methods inventory and assess the perceptive 

tastes and value judgments of divergent groups. They 

involve user preference surveys that present respondents 

with a series of photographs that are to be judged for 

scenic quality. The methods also may ask people to give 

reasons for their choices, along with demographic 

information. 
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Many diverse methods have been developed. One method, 

multidimensional scaling (MOS), looks at similarities and 

degrees of consensus in word descriptors (Hazelton, 1987). 

Correlations are generated between respondents' descriptors 

and physical landscape attributes that can be seen (Buhyoff 

& Riesenman, 1979; Fitzgibbon, Pomeroy, & Green, 1985). 

Golbeck (1986) and Hamilton, Buhyoff, and Wellman (1979) 

stated that MOS may be the most unbiased method to date. 

However, the method has limited utility because using and 

analyzing its statistics requires specialized training 

(Hazelton, 1987). 

Another method, visitor employed photography (VEP) 

(Cherem & Driver, 1983), has been used in legal battles to 

successfully validate the visual value of river landscapes 

in Wisconsin (Chenoweth, 1984). In this method, river users 

photograph areas that enhance or detract from their visual 

experience. Because the visitors are in the environment, 

the effects of the context of scenic components can be 

studied. VEP can provide valuable information for resource 

managers wanting to enhance recreational experiences (Cherem 

& Driver, 1983). 

A third method, cognitive mapping, is used by 

geographers to get an idea of the environmental images held 

by people (Lynch, 1960; Nassauer & Benner, 1984; Ulrich, 

1981; Wohlwill, 1982). This technique asks respondents to 

draw maps from memory. Analysis of these maps, along with 
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demographic information, helps researchers understand 

environmental constraints and opportunities. 

Critique. 

Humanistic assessment methods suggest that more 

attractive scenery can be created through the combined 

management of landscape attributes with symbolic aspects. 

However, behavioral or professional researchers do not 

consider the sensitivity of the methods to be an advantage 

(Hazelton, 1987). For example, user-based assessments can 

be impractical from a land use planning standpoint by making 

the process too inefficient and time-consuming (Daniel & 

Vining, 1983; Tips, 1984). 

Furthermore, Daniel and Vining (1983) contended that 

preferential judgments do not explain visual quality as 

consistently as do evaluative assessments. Professional 

specialists noted that the method is flawed because the 

general public often is incapable of visual quality 

assessments. They argued that different opinions often 

exist between art critics and the general public (Carlson, 

1977; Laurie, 1975). However, as Hazelton (1987) countered, 

this elitist criticism ignores that people view landscapes 

and paintings differently. The public, as consumers of 

visual quality, ought to be asked what is liked or disliked. 

Another concern is that people have all been trained 

and influenced by advertising and the media to look at 
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landscapes a certain way (Stilgoe, 1984). This argument 

suggests that scenic photographs are preferred because of 

their superior artistic composition and not because they 

merely elicit positive emotional reactions (Hazelton, 1987). 

According to Zube (1986), no current approach can 

satisfy today's visual resource assessment needs. And 

because of the shortcomings and numerous approaches in the 

field, Zube (1984) called for a common theoretical or 

conceptual framework that unifies the three approaches just 

discussed. Such an approach would sharpen our understanding 

of past-findings and future needs in visual resource 

management and planning (Zube, 1986). 

The Ecological Visual Resource Assessment Process (EVRAP) 

Background. 

In response to Zube's call, Hazelton (1987) introduced 

the ecological visual resource assessment process (EVRAP). 

This new approach is based on the ecological concepts of 

Leopold's (1949/1966) "land ethic" which considers all 

natural resources to be part of a vast community. 

Hazelton's premise is that ecology, which studies the 

interrelationships of various ecosystems, is also suitable 

to assess human/landscape interactions. 

The EVRAP's hypothesis is that scenic beauty results 

from a combination of structural, functional, and symbolic 
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attributes in the landscape. It essentially synthesizes all 

three approaches into one, but, according to Hazelton, it is 

"more than just a sum of the parts" (p. 5). 

Methodology. 

The process has three steps: The first step catalogs 

and classifies landscape types using physical inventories 

(professional) and user preference surveys. It then 

connects symbolic (humanistic) and functional (behavioral) 

aspects with the characteristics of the landscape types. 

Step two uses a filter mapping technique to sort the 

landscape attributes into imageable (behavioral) and 

opportunity (humanistic) zones. The final step merges the 

innate (behavioral), cultural (humanistic), and inherent 

(professional) characteristics into one map. The map 

reflects a synthesis of the visual quality that comes from 

the different information sources. 

Application and implications. 

Hazelton (1987) conducted a pilot study in 

Massachusetts utilizing the EVRAP and showed that the 

process has promise as an integrated, holistic visual 

resource assessment approach. The study demonstrated that 

the process can locate visually critical areas, link 

preference surveys with landscape classification data, and 

generate appropriate visual management guidelines which are 
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based on a combination of visual opportunity and value 

zones. 

Hazelton admitted that the new EVRAP requires 

background information. But its straight forward approach 

makes it compatible with other resource management fields 

that use maps in their planning. Most importantly, 

according to its originator, the process "models how people 

actually synthesize coherent, unified images out of the 

different sources of information available to them" 

(Hazelton, 1987, p. 29). 

Relevant Scenic Beauty Research 

Developed Landscapes 

In this section, research that is particularly relevant 

to this thesis is presented. Over the years, landscape 

assessment researchers have studied primarily natural 

environments (Zube, Sell, & Taylor, 1982), such as rivers 

(Leopold, 1969; Michalson, 1977; Pitt, 1976) and forested 

areas (Arthur, 1977; Daniel & Boster, 1976). Efforts have 

been made to avoid any human scenic elements because of 

their perceived negative aesthetic impact (see Anderson, 

Zube, & Macconnell, 1976; Hodgson & Thayer, 1980; Kaplan, 

Kaplan, & Wendt, 1972; Wohlwill, 1977). That is, scenery 
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typically has been rated higher in natural areas than in 

developed places (Kaplan, 1978; Ulrich, 1981). 

But the developed landscape needs study and aesthetic 

management as well. Most people are in contact with it on a 

daily basis (Gobster, 1982), and as Zube (1973a) noted, 

these "everyday landscapes" are where most of the change is 

taking place. Furthermore, development may not necessarily 

detract from the quality of the landscape (Brush & Palmer, 

1979; Vining et al., 1984). 

Research has shown that visual appeal can be maintained 

when development blends into its surroundings. For example, 

Gauger and Wyckoff (1973) reported that people will 

aesthetically accept development if it complements the 

natural landscape. Brush and Palmer (1979) and Kaplan 

(1978) found that vegetation in developed scenes 

substantially improved viewer's judgments of landscape 

quality. Also, Wohlwill (1979) used models to simulate 

different combinations of buildings and sites and manipulate 

various levels of contrast between them. He found that 

people's judgments of attractiveness and appropriateness 

("congruity") of the scenes were higher when the contrast 

decreased and the congruity increased. 

Recent studies explored the scenic quality of urban 

(Anderson & Schroeder, 1984; Schroeder & Anderson, 1984) and 

forested (Vining et al., 1984) residential landscapes. 

Schroeder and Anderson (1984) found that preferences for 
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urban scenes were directly proportional to the scenes' 

naturalness and openness. Vining et al. (1984) reported not 

only that residential areas have different scenic 

characteristics but that people are able to perceive them. 

Their results showed that developmental features such as 

lawn ornaments and outbuildings contributed to low scenic 

beauty judgments. Furthermore, their research found that 

one of the strongest predictors of scenic quality is the 

presence of surface water. 

Water in Landscapes 

The importance of water as a positive scenic influence 

has been confirmed by Litton, Tetlow, Sorenson, and Beatty 

(1971); Shafer, Hamilton, and Schmidt (1969); Ulrich (1981); 

and Zube (1973a). Water lures people to live along 

lakeshores but Ulrich (1981) found a more profound value; 

psychophysiological responses from electroencephalograph 

(EEG), electrocardiograph (EKG), and survey data indicated 

that people are positively influenced by natural surface 

water. However, in spite of water's scenic value and 

developmental charm, there are very few studies of water 

landscape ("lakeshore") aesthetics and shoreland 

development. 
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Developed Lakeshore Aesthetics 

As with other development research, developed lakeshore 

aesthetics studies focus on the relationship between natural 

and human components. Jacobs and Way (1969) reported a high 

correlation between "vegetation density" and the visibility 

of structures. Steinitz and Way (1970) studied the visual 

impact of urbanization along shorelines. They found that 

the amount of vegetation screening, "vegetative opacity," is 

highly negatively correlated and that the extent of visible 

development is highly positively correlated with negative 

visual impact. Wohlwill's (1979) research, mentioned 

earlier, explored the relationship between contrast and 

development along a coastal region. 

While the previous works indirectly relate to this 

thesis, there are only two known studies (Gobster, 1982; 

Voss, 1988) specifically related to shoreland zoning and 

developed lakeshore aesthetics. Both were conducted in 

Wisconsin and have influenced the direction and design of 

this thesis. 

Gobster (1982) tested, among other things, the 

effectiveness of current and alternative land use controls 

(zoning) to protect lakeshore aesthetics. He studied the 

ability of eleven environmental and developmental factors to 

affect six dependent variables of lakeshore development. 

The independent variables included: zoning elements (setback 
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and vegetative screening), proven aesthetic predictors 

(naturalness, complexity, and contrast), and scenic control 

variables (percent of vegetation, sky, water, and visible 

development; and the size of and distance to the residence). 

Two of the six dependent variables were: the visual 

preference (attractiveness) and the visual absorption 

capability (visibility), while the other four were: the 

compatibility (appropriateness) in wild, natural, 

recreational, and urban settings. 

Gobster found that naturalness, complexity, contrast, 

percent visible development, and percent structure screened 

by vegetation were the most important predictors of variance 

of the dependent variables. He also reported that low 

levels of contrast and complexity and high levels of 

naturalness correlated with high levels of appropriateness 

in wild and natural settings; while high contrast and 

complexity levels and low naturalness levels correlated with 

low appropriateness values in recreational and urban 

settings. Gobster concluded that appropriateness ratings 

are influenced by the setting type in which the development 

exists. He further deduced that the predictors are strong 

ingredients for increasing residential compatibility in 

various shoreland settings. 

Gobster's findings suggest that different lakeshore 

controls should be applied to different settings, rather 

than using the same shoreland standards over all locations. 
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His research also indicates that other factors may be more 

effective in achieving lakeshore management goals. He 

pointed out that low contrast paint and vegetative screening 

standards, for example, may be more "perceptually effective, 

cost efficient, and publicly acceptable [than] mandating 

deeper setbacks and larger lot sizes" (p. xiv). 

Gobster made valuable contributions to visual resource 

assessment research, and some of his results are important 

for this thesis because they provide an initial point of 

reference. But they fail to fully explain the relationship 

of zoning elements to lakeshore aesthetics. For example, 

setback, at the p < .05 level of significance, was found to 

be insignificant in predicting attractiveness yet was 

significant in estimating recreational setting 

appropriateness. Also, setback was significant at the 

p < .10 level in estimating visibility, while visibility is 

negatively correlated with attractiveness (r = -.72). 

Gobster was the first to use setback as a variable in 

landscape research (Gobster, 1982), and thus, the influence 

of setback is not completely understood. 

Voss (1988) conducted research on the effectiveness of 

shoreland zoning in Chippewa County by examining the 

frequency of regulated activities and violations of over 125 

residences on three lakes. Residences were evaluated for 

two things: the compliance with local ordinances and the 

degree that activities met the intentions of the zoning law, 
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one of which is aesthetics (as mentioned in Chapter One). 

Location of structures, as well as grading, filling, and 

excavation activities were evaluated. Structural use and 

shoreland vegetation cover were also assessed. Voss 

concluded that the law's aesthetic intentions were 

significantly affected in about 50 percent of the cases 

where violations occurred or slightly over 20 percent of all 

the residences. 

Voss' research addressed an important issue of 

shoreland zoning violations and can serve as an impetus for 

other counties to conduct similar compliance studies. 

However, from an aesthetic research point of view, the 

investigation has three shortcomings: First, the research 

was not designed primarily to assess lakeshore scenic 

beauty, and consequently it failed to isolate aesthetics 

from other measures (e.g. water quality, aquatic habitat, 

structure placement). Second, the study was professional in 

its approach and thus did not use public aesthetic 

assessments and appears elitist. Third, the research did 

not statistically analyze the negative aesthetic impact and 

therefore cannot quantify significance. 
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Chapter Summary 

In summary, there are three basic approaches to the 

visual resource assessment field. The professional 

approach, used mostly by designers and resource managers, 

holds that scenic beauty is innate, based on certain 

physical and natural components in the environment. It 

relies on trained experts who rank and classify landscape 

attributes that are manageable. The behavioral approach is 

most often employed by psychologists. It assumes that 

aesthetic preferences are influenced by the balance between 

innate drives and functional landscape attributes. Its 

methodologies evaluate visual resources and develop 

predictive equations of scenic quality. The humanistic 

approach, explored by social scientists, views scenic 

quality as being controlled by innate cultural landscape 

values. It hopes to understand and to describe the meaning 

of landscapes and the interactions of people and landscapes 

by assessing the perceptive tastes and value judgments of 

different social groups. 

Most of the visual resource assessment research has 

related to natural environments and has avoided non-natural 

scenic elements. More recently, however, studies have 

explored scenic beauty around housing developments. But 

while water attracts people and development, very little 

research has been conducted pertaining to the aesthetics of 
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shoreland development, and only two known studies have 

examined shoreland aesthetics and the administration of 

zoning along lakes. 

The next chapter discusses the methods and procedures 

that were used to conduct this study. 



CHAPTER 3: METHODS AND PROCEDURES 

The first section of this chapter reviews several broad 

methodological considerations. The middle sections present 

the techniques used to collect field data, select a final 

slide sample, and determine the values of the variables, 

respectively. Finally, the last section reviews the methods 

that were used to analyze research data. 

Broad Research Considerations 

At the formative stages of this study, several research 

approaches were discussed with Klessig (1988/1989). The 

first considered lakes as the sample unit and would describe 

and attempt to explain the relationship of shoreland zoning 

elements to the scenic beauty of the "typical" Wisconsin 

lake. Between 25 and 35 lakes would be selected from lakes 

larger than 100 acres, those assumed to include most of the 

residential development in the state. Data would be 

collected from five randomly selected lots on each lake, for 

a total of 125 properties. Such a strategy would permit 

51 
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conclusions to be drawn regarding the degree of compliance 

with current state shoreland zoning standards on the 

"average" lake. But there was a problem with this approach: 

By chance, many lakes having little or no development may 

have been chosen, thus making sampling difficult and data 

collection inefficient. Furthermore, a required range of 

independent variables may not have been obtained for the 

regression analysis. 

Another approach would examine zoning elements and 

aesthetic assessments using the "typical" lakeshore property 

as the sample unit. This strategy would require a 

representative sample of lakeshore properties. However, as 

above, this approach also had practical limitations. 

Selecting and sampling from the population of lakeshore 

properties would require many hours of research in county 

court records, because there is no statewide listing of 

lakeshore properties. Once located, there may be problems 

collecting data at these sites because many lakes have no 

public access. And, as above, there would be no assurance 

of obtaining the full range of independent variables. 

However, this strategy would be valuable for management 

purposes because it would effectively evaluate compliance 

with current state shoreland zonin.g criteria. 

Further discussions with Chenoweth (1988), Daniel 

(1988), Gobster (1988), and Klessig (1988/1989) yielded the 

approach that was used in this thesis. To obtain a full 
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range of values of the independent variables, it was decided 

to purposefully sample properties on lakes having extensive 

development. This approach satisfied practical concerns 

because data collection would be more effective on a 

developed lake than on an undeveloped one. This study thus 

focussed only on the relationship between the independent 

variables and shoreland aesthetic quality. Since the lakes 

were not chosen to be representative of all lakes, and 

properties were not randomly selected, no conclusions can be 

drawn regarding compliance rates with shoreland zoning 

criteria. That evaluation is left to other studies. 

Once the research approach was decided, two alternative 

methods of collecting development lakeshore data were 

considered: Properties could be sampled either on land or 

from the water. Land sampling would require more time and 

effort than lake sampling. Individual properties would have 

to be accessed by roads, and permission to trespass would 

have to be obtained from each owner. Then a substantial 

amount of time and effort would be required to measure the 

independent variables at each site. Lake sampling would be 

quicker than land sampling because the lake would provide a 

common access to all shoreland lots. Because of the time 

limitations of this study, it was decided to collect lake 

lot data from a boat using color slide film. 

As mentioned in Chapter Two, photographs have been used 

in many studies to simulate real scenes. In some of these 
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studies, subjects viewed the pictures and were asked to 

assess certain scenic attributes that were represented in 

them. Actually, many researchers have verified the use of 

this technique (Daniel & Boster, 1976; Dunn, 1976; Shafer & 

Richards, 1974; Shelby & Harris, 1985; Shuttleworth, 1980 

and others). It was therefore decided to use groups of 

people to rate or assess the values of some of the study 

variables. The rating procedure specific to this thesis 

will be discussed in detail later in this chapter. 

Field Preparations 

This section reviews the preparations for and the 

equipment used in lake lot data collection. 

Selection of Lakes 

Initially, 35 lakes were selected from the northwest, 

northeast, east central, and southeast lake regions of 

Wisconsin based on the advice of Department of Natural 

Resources lake management professionals. The selection 

criteria were: a moderate to high amount of development and 

public access suitable for launching a boat. On location, 

however, poor c-ondi tions such as low lake levels and choppy 

water prevented launching on some of the lakes. By the end 
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of the field season, a total of 27 lakes in 14 counties were 

included in the data set, as shown in Figure 3 . 

• • • • • • 
• • • I 

• • • • • • 

• 

• • 

• • •• 

• 

Figure 3. Location of Sample Lakes 
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Equipment 

Boat. 

A 17-foot AlumacraftTM john boat with a 9.5 horsepower 

JohnsonTM engine, loaned by the Department of Natural 

Resources, was used throughout the study. 

Rangefinder. 

To help control the amount of lakeshore width in the 

slides, a 4 X 12 monocular RangingTM Spectrum 500 

rangefinder, with an accuracy of ±1 yard at 100 yards, was 

used at every site. It was also used to determine the home 

setback (HSB), discussed in Chapter One, by measuring the 

boat standoff distance (BSD) from the water's edge and the 

boat to home distance (BHD). 

A 150-foot StanleyTM measuring tape was utilized, in 

conjunction with the rangefinder, to determine the 

instrument's accuracy and a standard BSD in the following 

manner: A chain link fence, representing an imaginary 

straight shoreline, was marked at the center and at both 

sides of imaginary lot widths of 100, 120, and 150 feet. 

The measuring tape was drawn outward perpendicular from the 

center of the fence, and the 100-foot lot width was framed 

in the camera lens. Then the rangefinder was calibrated at 

that tape distance. The other two lot widths were framed, 
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and the tape distances and rangefinder readings (yards) were 

recorded, as shown in Table 1. 

Table 1. 

Rangefinder Accuracy and Boat Standoff Distance 

Determination at Three Lot Widths 

Lot-width 
(feet) 

100 

120 

150 

Measuring tape 
(yards) 

53 

64 

80 

Range finder 
(yards) 

53 

64 

84 

Based on this data, it was decided to use 64 yards as 

the standard BSD in order to include in each slide a minimum 

lot width of 100 feet with 10 feet on either side, about 120 

feet of lakeshore. And to be certain of its field accuracy, 

the rangefinder was calibrated at 64 yards before and after 

boating on each lake. 

Camera. 

All sites were photographed from the lake using a 35mm 

Pentax™ Kl000 single lens reflex camera with a 50mm lens 

and Kodak™ Ektachrome ASA 64 slide film. 
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Field Procedures 

This section summarizes the methods employed in the 

field to collect and record lake lot data. 

On the Lakes 

All lakes, except the largest ones, were initially 

circumnavigated to get a sense of the amount and type of its 

residential development. That is, prior to sampling, 

properties were assessed for having certain characteristics 

(e.g. a single-family dwelling, low-sloped (0 - 10%) 

topography, and a lack of people, cars, and expensive boats 

within view). This was done to help isolate the study 

variables by controlling the potential influence (bias) a 

variety of these characteristics may have on raters of the 

slides. (Note: In one case, a multiple-family dwelling was 

sampled to get an extreme value on the ranges of a couple of 

variables--it totally filled the width of the camera lens-

and its complete lack of setback and buffer vegetation.) 

Residences were also previewed for a full range of the 

study variables before sampling. For example, for the 

variable "buffer zone clearing/alteration," lot buffer zones 

of interest were those that were at various levels of 

modification as well as those that were totally unchanged. 
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At the Sites 

When a lakeshore lot met the criteria as discussed 

above, it was selected for sampling, and the rangefinder was 

used to determine the boat's position (BSD). However, 

conditions such as wave action and wind caused drifting and 

prevented attaining a 64-yard BSD every time. Anchoring was 

attempted on the first few lakes, but it became a cumbersome 

and inefficient procedure. Therefore, it was reasoned that 

a BSD between 64 and 72 yards would provide acceptable 

consistency of perspective for the slide rating sessions. 

Once the BSD was within the range and the BHD was measured, 

both readings were recorded on a data sheet. 

All scenes were photographed perpendicular to shore, 

and the main structure or residence was centered in the 

camera frame. Two photographs were taken, each with a 

different f-stop setting, to increase the chances of a 

quality picture. Measurements were rechecked, and, in the 

event of drifting, the boat was repositioned and the 

property was photographed again. 

Before moving to the next site, assessments of five 

factors were noted on the data sheet. These field 

evaluations were taken so that, if needed, future 

comparisons with slide evaluations may be possible. The 

first two factors were "buffer zone vegetation cleared" and 

"shoreline alteration." These factors were combined and 
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assessed by a small group as one independent variable, as 

discussed in a later section. The third factor, "home 

value," was an assessment of the dollar value of each home. 

The fourth was a rating of the "developmental compatibility" 

or the degree that the development fit in with its 

surroundings. The fifth factor, "property maintenance," was 

a rating based the amount of miscellaneous objects--so 

called clutter--that was visible on the lakeshore property. 

As above, these last three factors were combined and 

assessed as one independent variable. In this case, 

however, the combined variable was for scenic control, also 

mentioned later. Other observations including exposure, 

identification, and site description were also recorded on 

the data sheet. Figure 4 is an example of the data sheet 

that was used in the field. 
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Date: __ / __ Time: __ : __ Film Roll# ___ _ Slide #'s ____ _ 

County: _________ Town: _______ Lake: ___________ _ 

Weather Description: ________ Temp: _____ Wind: _____ _ 

Unit Description: __________________________ _ 

******************************************************************* 
BomeStBk BHDist.: ___ yds. BSDist.: ___ yds. = HSB: ____ yds. 

(64-72 yds.) 
comments: 

AdjSLDev LH Dist.: ___ yds. RH Dist.: ___ yds. Other: ____ yds. 

Comments: none ---
******************************************************************* 
BufZVgCl 0-10% 11-20% 21-30% --- 31-40% 41-50% 

51-60% __ _ 61-70% --- 71-80% --- 81-90% 91-100% ---
Comments: 
grass,shrub,tree ___________________________ _ 

ShLnAlt 0-10% 

51-60% 
91-100% ---

Comments: 

11-20% 21-30% 

61-70% 71-80% --- ---

31-40% 

81-90% 

41-50% 

---

BomeVal $5-20K __ $21-35K __ $36-50K __ $51-65K __ $66-80K __ 

$81-95K __ $96-110K __ $111-135K __ $136-150K __ $151K+ __ _ 

Comments: 

DeVCanp 

Comments: 

1 
low 

PropKain __ _ 
1 

very poor 

Comments: 

other 
notes: 

2 

2 

3 4 5 

3 4 5 

6 7 
high 

6 7 
very good 

---------------------------------
Figure 4. Field Data Sheet 
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Finally, an accounting page was used at the end of each 

day to keep track of the study variables and to be sure that 

they cumulatively had a full range of values. These results 

influenced future sampling by helping to determine which 

values were still needed. 

Due to the sampling location in front of lakeshore 

homes and the curious nature of the field work, interactions 

with lakeshore property owners were anticipated. Therefore, 

a handout (see Figure 5) explaining the general nature of 

the research was available. In spite of this preparation, 

however, there was very little interaction, and only five 

copies were handed out. 
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Summer 1988 

HELLO! I am Eric Macbeth, a graduate student in natural 
resources at the University of Wisconsin at Stevens 
Point. 

You may be wondering what I am doing. As part of my 
graduate studies, I am conducting research on lakeshore 
properties around the State of Wisconsin this summer. 

I will be taking pictures in front of some properties on_ 
various lakes. I do not know and will not obtain 
information about the owners of lots. Although your 
property may be photographed, I am not interested in 
taking pictures of people in this study. In the fall, 
the pictures will be compared for visual appearance. 
The results may help us understand more about lakeshore 
development in the state. 

While your identity is not relevant to the research, I 
appreciate your cooperation and interest very much. 

Sincerely, 

Eric J. Macbeth 

Figure 5. Handout Explaining Research 
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Final Slide Selection 

Four hundred and seventy slides were taken from 225 

properties. Each was catalogued with a number for the 

location and a letter for the exposure. The slides then 

went through several levels of screening in order to come up 

with a final sample. The first screening was to choose the 

slide with the best photographic quality of those taken at 

each site, thus reducing the total about in half. Then the 

slides were viewed to remove photographic, compositional, or 

other potentially biasing features. For example, faded or 

dark ones, those having direct, reflected, or colored 

lighting, or any with a dominant sky (bright blue or white) 

were removed and rejected. 

A final sample of 90 slides was selected for evaluation 

and analysis. Ten of them were randomly selected and 

duplicated in order to determine the intrarater reliability 

for each assessed variable, as discussed later. The 100 

slides, including originals and duplicates, were randomly 

loaded into a cassette tray, and 10 others were added in the 

beginning as preview slides. 

Variable Determinations 

This section outlines the specific techniques used to 

determine the values of the three physical independent and 
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two other aesthetic variables. The independent variables 

were determined either by objective measurements of the 

investigator or were determined by subjective assessments of 

a group of raters. 

Objectively-Measured Independent Variables 

Home setback. 

As mentioned previously, home setback is defined as the 

perpendicular distance from the lakeshore side of the 

building to the ordinary high water mark. It was therefore 

objectively determined from the lake by subtracting the BSD 

(boat standoff distance from the shore) from the BHD (boat 

to home distance). 

The setback determination may not always portray the 

actual building setback. For example, during occasional 

conditions of bright lighting, it was difficult to obtain a 

reading of the high water mark or the side of a building 

because the rangefinder is most effective when viewing 

highly contrasted objects in subdued light. A building that 

is painted in low tones, shaded, or hidden by vegetation 

also was difficult to see through the rangefinder. On some 

lakes, the water level had significantly dropped below the 

ordinary high water mark as a result of a very pronounced 

drought. 
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Adjacent shore~ine development. 

The minimum lot width standard in the zoning law helps 

to control the density of lakeshore development. But, as in 

home setback, practical limitations restricted measuring the 

actual lot width in the field. Adjacent shoreline 

development, then, is really an objective measure of the 

amount of visible neighboring development in the scene. And 

because of the controls placed on the boat standoff 

distance, the amount of lakeshore visible on each slide is 

about the same. 

Two procedures to determine this variable were 

developed and conducted before deciding upon the one that 

was finally used in this study. For the first approach, the 

boat to home distance of each neighboring development was 

measured and recorded on the data sheet. Later, the 

reciprocal of each neighboring setback was to be calculated 

and used to characterize the adjacent shoreline development 

of that site. That is, a more distant neighboring home, 

would presumably be less visible and would have a smaller 

number. Conversely, a closer, more visible neighbor would 

have a larger value. The problem with this approach, 

however, was that it failed to consider the amount of the 

adjacent development that actually would be seen in each 

slide. Therefore, this reciprocal method was rejected after 

the field season even though all the neighboring setbacks 

had been measured. 
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The second approach is the one that was used in this 

study. Techniques similar to it have been employed by 

Gobster (1982) and others, as mentioned in Chapter Two. In 

this procedure, a transparent grid of dots was superimposed 

over projected slides and any dots that intersected 

neighboring residences were counted. This method provided a 

better measure of the visible adjacent development because 

information was taken directly from each slide. 

Rated Variables Procedures 

Before describing the specific independent (including 

aesthetic) variables that were rated, a general description 

of the ratings procedures is provided. During the rating 

session, the group of raters was given an instruction sheet 

explaining the procedure in general terms. An example of 

the instruction sheet is shown in Figure 6. 
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Thank you for your help in our research. Your cooperation is 

greatly appreciated. 

Today you will be shown a series of slides of residential lakeshore 

development. You will be asked to rate or assess certain 

characteristics about the scenes that you see. 

Before we begin, ten preview slides will be shown to "warm you up" 

and give you an idea of what to expect. Do not fill in anything 

during this preview session. After the preview, I will explain the 

scenic variable that will be rated. 

The rest of the slides will then be shown, and I will ask you to 

rate each one for the variable that has been described. Circle 

your answers on the scoring sheet. Please be sure that each rating 

corresponds to the appropriate slide. I will announce the slide 

numbers from time to time to help you keep track. 

Try to base your judgments on the constant physical appearance of 

the scene, not on any weather, lighting, or other aspect that may 

influence photographic quality. 

Are there any questions before we start? 

Figure 6. Independent Variable Rating Instructions 
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After the slide preview, general questions were 

answered and the first variable was introduced with an 

explanation sheet, as shown in Figure 7. 

Developnent Aesthetic Quality (DAQ)--

Development aesthetic quality is defined as the visual appeal of 

the homes and all other man-made structures--boathouses, sheds, and 

cottages--as well as items--birdhouses, lawnchairs, toys, litter-

that have been placed on the land. Docks, pontoons, canoes, and 

boats that are situated along the shoreline are also grouped into 

this category. Assessments of this variable relate to aesthetic 

judgments on all of these items in each slide, regardless of 

apparent ownership differences. The ratings of development 

aesthetic quality are on the following scale: 

DEVELOPMENT AESTHETIC QUALITY 

very low 0 1 2 3 4 5 6 7 8 9 very high 

Figure 7. First Variable Explanation Sheet 

The investigator reviewed the variable, and the remaining 

100 slides were shown. The group members rated the variable 

by circling their answers on a scoring sheet (see Figure 8). 

To help the raters keep track every tenth slide number was 

announced. The rating procedure was repeated for the other 

two rated variables after a five minute break between 

ratings. 
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ID # VAR --- ---1 2 3 4 5 6 7 8 9 10 
0-10% 11-20% 21-30% 31-40% 41-50% 51-60% 61-70% 71-80% 81-90% 91-100% 

1. 1 2 3 4 5 6 7 8 9 10 26.1 2 3 4 5 6 7 8 9 10 

2. 1 2 3 4 5 6 7 8 9 10 27.1 2 3 4 5 6 7 8 9 10 

3. 1 2 3 4 5 6 7 8 9 10 28.1 2 3 4 5 6 7 8 9 10 

4. 1 2 3 4 5 6 7 8 9 10 29.1 2 3 4 5 6 7 8 9 10 

5. 1 2 3 4 5 6 7 8 9 10 30.1 2 3 4 5 6 7 8 9 10 

6. 1 2 3 4 5 6 7 8 9 10 31.1 2 3 4 5 6 7 8 9 10 

7. 1 2 3 4 5 6 7 8 9 10 32.1 2 3 4 5 6 7 8 9 10 

8. 1 2 3 4 5 6 7 8 9 10 33.1 2 3 4 5 6 7 8 9 10 

9. 1 2 3 4 5 6 7 8 9 10 34.1 2 3 4 5 6 7 8 9 10 

10.1 2 3 4 ·5 6 1 8 9 10 35.1 2 3 4 5 6 1 8 9 10 

11.1 2 3 4 5 6 7 8 9 10 36.1 2 3 4 5 6 7 8 9 10 

12.1 2 3 4 5 6 7 8 9 10 37.1 2 3 4 5 6 7 8 9 10 

13.1 2 3 4 5 6 7 8 9 10 38.1 2 3 4 5 6 7 8 9 10 

14.1 2 3 4 5 6 7 8 9 10 39.1 2 3 4 5 6 7 8 9 10 

15.1 2 3 4 5 6 7 8 9 10 40.1 2 3 4 5 6 7 8 9 10 

16.1 2 3 4 5 6 7 8 9 10 41.1 2 3 4 5 6 7 8 9 10 

17.1 2 3 4 5 6 7 8 9 10 42.1 2 3 4 5 6 7 8 9 10 

18.1 2 3 4 5 6 7 8 9 10 43.1 2 3 4 5 6 7 8 9 10 

19.1 2 3 4 5 6 7 8 9 10 44.1 2 3 4 5 6 7 8 9 10 

20.1 2 3 4 5 6 7 8 9 10 45.1 2 3 4 5 6 7 8 9 10 

21.1 2 3 4 5 6 7 8 9 10 46.1 2 3 4 5 6 7 8 9 10 

22.1 2 3 4 5 6 7 8 9 10 47.1 2 3 4 5 6 7 8 9 10 

23.1 2 3 4 5 6 7 8 9 10 48.1 2 3 4 5 6 7 8 9 10 

24.1 2 3 4 5 6 7 8 9 10 49.1 2 3 4 5 6 7 8 9 10 

25.1 2 3 4 5 6 7 8 9 10 50.1 2 3 4 5 6 7 8 9 10 

Figure 8. Sample Scoring Sheet 
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Rated Variables 

The following three variables were determined by 

assessment or rating and are presented in the order in which 

they were evaluated. The first variable is one of two used 

to control for scenic influence. 

Development aesthetic quality. 

Development aesthetic quality is defined as the average 

rating of the visual appeal of the homes and all other 

man-made structures (boathouses, sheds, and cottages) as 

well as items (birdhouses, lawnchairs, toys, litter) that 

have been placed on the land. Docks, pontoons, canoes, and 

boats that are situated along the shoreline are also grouped 

into this category. 

As mentioned earlier, measurements of three field 

factors were made concerning this variable: "home value," 

"developmental compatibility," and "property maintenance." 

The field factors were not used in the study, however, to 

minimize the number of separate variables and because it was 

believed that one assessed aesthetic variable would more 

completely reflect the character of the development in the 

scenes than the three measurements. Instead, assessments 

were made for the overall aesthetic appeal of the 

development that was visible in each slide, regardless of 

any apparent ownership differences. The ratings were on a 
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10-point semantic scale. For example, a "0" rating 

corresponds to "very low" water/air quality, and a "9" 

indicates "very high" quality. 

very low 0 1 2 3 4 5 6 7 8 9 very high 

Buffer zone clearing/alteration. 

The second rated variable, is defined as the mean 

estimation of the amount of the 35-foot buffer strip--land 

adjacent to the shoreline--has been removed of natural 

vegetation (grasses, shrubs, and trees) and/or changed 

(graded, filled, or modified) from its natural state. 

Similar to the previous variable, buffer zone 

clearing/alteration was estimated in field assessments on 

two dimensions: "buffer zone vegetation cleared" and 

"shoreline alteration." Again, the separate field 

assessments were not used because it was believed that one 

variable would provide a more meaningful representation of 

shoreline modification than two measurements. Therefore, a 

single variable was rated subjectively from the slides. 

The assessments of this variable represent the 

perceived percentage of the total buffer zone that has been 

cleared/altered. The raters used a "1" to "10" scale, as 

shown below: 
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1 2 3 4 5 6 7 8 9 10 

0-10% 11-20% 21-30% 31-40% 41-50% 51-60% 61-70% 71-80% 81-90% 91-100% 

Visual water/air quality. 

This variable, the second one used to control for non

zoning related scenic influence, was added to account for 

the visual conditions of the sky and water. Visual 

water/air quality is defined as the average perceived 

quality of the lake water and sky components in each scene. 

Although comprised of these two components, this variable 

was also assessed as a whole. As with development aesthetic 

quality, ratings for water/air quality were on a "0" to "9" 

scale. 

very low 0 1 2 3 4 5 6 7 8 9 very high 

Because the field procedures located a similar position 

in front of each lake lot, the amount of water in each slide 

was held fairly constant. Thus, any variation in water 

quality ratings of this variable should only be due to such 

factors as lake color and visual texture and should not be 

affected by the amount of water present. 

The amount of sky in a scene is more variable, however. 

It depends on any natural and/or artificial influences that 

may block or reveal it, such as tree height and density and 

developmental characteristics of the property. And since 

camera angle was controlled by centering homes in each frame 
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and only photographing sites on low-sloped land, assessments 

of air quality in each slide should rely mostly on inherent 

components of the property and the color and characteristic 

of the sky. 

Dependent Variable Determinations 

The dependent variable, developed lakeshore aesthetics, 

was determined by two untrained groups of respondents: Group 

I was comprised of 47 college students taking a human 

development research class at the University of Wisconsin

Stevens Point, and Group II included 50 lakeshore property 

owners randomly selected from 450 participants in the 1989 

Wisconsin Lakes Convention, also in Stevens Point, but 

drawing on a statewide audience. 

The identical slide viewing procedure was conducted for 

the dependent variable respondent groups as for the rated 

variables group. Subjects were familiarized with the 

general nature of the study, given a preview of slides, and 

then asked to rate the scenes for their general visual 

appeal. 
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Data Analysis 

All data computations were performed using Statistical 

Programs for the Social Sciences (SPSS-X™), Release 3.1 for 

VAX/VMS at the University of Wisconsin-Stevens Point. 

Variable Values 

The independent variables home setback and adjacent 

shoreline development were not reduced further for the 

hypothesis test because they were objectively measured by 

the investigator, as described previously. However, the 

frequency distribution and average of these variables were 

calculated across slides using SPSS-X™ Procedure 

FREQUENCIES. 

In contrast, the rated independent (including 

aesthetic) variables, buffer zone clearing/alteration, 

visual water/air quality, and development aesthetic quality, 

were reduced to mean scores from the rating group. 

Similarly, values of the dependent variable, developed 

lakeshore aesthetics, were based on mean ratings from each 

of the two response groups. Mean values across both 

dependent variable groups were also figured for the 

dependent variable. Both calculations of the means used 

SPSS-X™ Propedure FREQUENCIES, as above. 
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Reliability of the Measures 

Independent variables. 

In order to determine the precision, or reproducibility 

of the assessed independent variables, two reliability tests 

were conducted. These tests indicated 1) the amount of 

agreement between viewers' ratings, called interrater 

reliability; and 2) the consistency within observer 

assessments, called intrarater reliability. 

Reliability scores for each of the independent 

variables were computed using SPSS-X™ Procedure 

CORRELATIONS which results in Pearson's r correlation 

values. Interrater correlation matrices were constructed to 

determine the degree of correlation between the scores of 

every rater against every other rater. Intrarater 

correlations were calculated in much the same way, except 

that the scores on the duplicate slides were used. That is, 

the ratings of each observer were correlated with the 

respective ratings on the second copy of the same slide. 

Dependent variable. 

To determine the precision of the dependent variable, 

reliability tests similar to those above were conducted on 

each group. In this case, however, the consistency within 

group assessments (intragroup reliability) and the amount of 

agreement between groups (intergroup reliability) was 
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tested. For both analyses, means were compared using 

SPSS-XTM Procedure T-TEST. To achieve intragroup 

reliability scores, a correlated means t test was employed 

on the 10 duplicate slide means for each group, for a total 

of two t tests. Intergroup reliability values were computed 

utilizing independent means t tests. In this instance, the 

mean scores of the first slide of each duplicate slide pair 

were compared between Group I and Group II, for a total of 

10 t tests. 

Relationships Among Independent Variables 

To determine if any of the independent variables were 

strongly intercorrelated, a five by five correlation matrix 

was constructed using SPSS-XTM Procedure CORRELATIONS. 

Highly intercorrelated variables are not truly independent 

and can result in the confusion and confounding of their 

importance and meaning while interpreting the results of 

multiple regression analysis (Gobster, 1982: citing 

Darlington, 1968). 

Hypothesis Test 

To test the hypothesis that developed lakeshore 

aesthetics is proportional to the three shoreland zoning 

variables, a multiple regression analysis was performed 
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using SPSS-x™ Procedure REGRESSION with a STEPWISE 

subcommand. The stepwise process successively enters each 

variable, in order of predictive strength, into a regression 

model until the best prediction equation results. 

Chapter Summary 

To summarize, after discussions of general research 

methodology, it was decided to sample properties along 

highly developed lakes to achieve a full range of the 

independent variables. Data were collected in front of 

residential properties by taking slide pictures at a 

consistent distance from shore and by using a rangefinder to 

indirectly measure the home setback. Slides were screened 

for biasing characteristics and reduced to a total of 90. 

In the analysis, the values of two of the independent 

variables, were not reduced because they were objectively 

measured. But the values of the rated independent 

(including aesthetic) variables were transformed into mean 

scores because they were based on ratings by slide viewers. 

To check the precision of these rated values, interrater and 

intrarater reliability tests were conducted. The dependent 

variable, based on two separate groups of viewers, was 

tested for intragroup and intergroup reliability. To 

understand the relationships among the independent 

variables, an intercorrelation matrix was computed. To test 
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the research hypothesis, stepwise multiple regression 

analysis was performed to generate several prediction 

equations. 

The next chapter will present and discuss the research 

findings of this study. 
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CHAPTER 4: RESULTS AND DISCUSSION 

Introduction 

The four main sections of this chapter present and 

discuss the results in the same order in which the data 

analysis methods were reviewed in Chapter Three. The first 

three sections establish the range, precision, and 

interrelationship of the study variables, respectively, in 

preparation for the final section which expresses the 

results of the hypothesis test. More specifically, the 

first section presents the distribution of the variables in 

the data set by presenting frequencies, means, and standard 

deviations of the two objectively-measured independent 

variables, the three rated independent (including aesthetic) 

variables, and the dependent variable, rated twice by two 

study populations. The next section contains the results of 

the reliability tests: interrater and intrarater Pearson's r 

coefficients of the assessed independent variables and 

intragroup and intergroup t test values of the dependent 

variable. The third section presents Pearson's r 
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intercorrelation data of the independent variables. The 

final section tabulates and discusses the main results of 

the study: multiple linear regression analysis of the 

research hypothesis. All significance tests of the results 

were at the p < .05 level of significance unless otherwise 

noted. 

Distribution of Variables in the Data Set 

Measured Independent Variables 

To establish the representation of the independent 

variables within the data set, frequency distributions, 

means, and standard deviations were computed for each 

variable. In the following section, all frequencies equal 

90, the number of slides in the data set, and the percent 

figures are rounded to the nearest one tenth. The frequency 

distributions of the measured independent variables, home 

setback and adjacent shoreline development, are presented in 

Table 2. 
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Table 2. 

Frequency Distributions of Measured Independent Variables 

Home Setback Adjacent Shoreline 

Development 

Measure Freq. Percent Measure Freq. Percent 
(Yards) (Unitless) 

-13 1 1.1 0 48 53.3 
-2 1 1.1 2 1 1.1 

0 1 1.1 4 1 1.1 
4 1 1.1 5 1 1.1 
5 1 1.1 6 2 2.2 
7 1 1.1 8 1 1.1 

10 8 8.9 9 2 2.2 
11 1 1.1 11 3 3.3 
12 2 2.2 12 1 1.1 
13 3 3.3 13 1 1.1 
14 5 5.6 15 2 2.2 
15 3 3.3 16 3 3.3 
16 3 3.3 17 1 1.1 
17 4 4.4 18 1 1.1 
18 2 2.2 19 1 1.1 
19 2 2.2 21 1 1.1 
20 7 7.8 22 1 1.1 
21 2 2.2 23 2 2.2 
22 3 3.3 24 1 1.1 
24 4 4.4 26 2 2.2 
26 6 6.7 27 1 1.1 
27 2 2.2 28 1 1.1 
28 1 1.1 29 1 1.1 
29 2 2.2 32 1 1.1 
30 3 3.3 36 1 1.1 
32 1 1.1 37 1 1.1 
34 1 1.1 41 1 1.1 
35 2 2.2 44 2 2.2 
37 1 1.1 47 1 1.1 
39 2 2.2 59 1 1.1 
40 1 1.1 61 1 1.1 
41 2 2.2 68 1 1.1 
42 1 1.1 94 1 1.1 
43 1 1.1 
46 1 1.1 Total 90 99.5 
53 1 1.1 
56 1 1.1 
57 2 2.2 
74 1 1.1 

102 1 1.1 
120 1 1.1 
122 1 1.1 

Total 90 99.4 
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Table 3 summarizes the representation of the measured 

independent variables within the data set by providing 

minimum and maximum values, means, and standard deviations 

for each one. 

Table 3. 

Descriptive Data Summary of Measured Independent Variables 

Min. 
Variable 
(Measure) Value 

Home Setback -13 
(Yards) 

Adj. Shore. 0 

Development 
(Unitless) 

Home setback. 

Max. 

Value 

122 

94 

Mean 

Value 

25.94 

11.68 

Median 

Value 

20.00 

0 

Standard 

Deviation 

21.67 

18.15 

Tables 2 and 3 verify that home setback distances were 

represented across a full range of values in the data set. 

The negative minimum value, -13 yards, indicates a residence 

structure that was not set back at all but which was 

positioned 39 feet over the lake. The maximum value, 122 

yards, is an exceptional setback, far exceeding most of the 

homes that were viewed throughout the summer. 

Interestingly, the mean home setback, 25.94 yards, is very 
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close to the minimum standard of 75 feet (25 yards) set by 

the State of Wisconsin, as mentioned in Chapter One. But 

the median home setback was 20.00 yards, suggesting 

important policy implications because most of the values 

were less than the state standard. 

Adjacent shoreline development. 

The unitless values for adjacent shoreline development 

represent an amount of neighboring development that is 

visible in each slide, and hence all values are positive 

numbers. As the data show, this variable also ranged 

appreciably throughout the data set. More than half, 53.3 

percent, of the scenes contained single residences having no 

visible neighbors, and the remaining slides had various 

levels of adjacent development within view. 

Rated Independent Variables 

Because the remaining values of the independent 

(including aesthetic) variables were mean scores from a 

rating group, many of them would be unique, and a 

presentation of their frequencies would most likely be long 

and tiresome. Thus, for simplicity and for this 

presentation only, the variable values of each slide were 

rounded to the nearest whole number and grouped with the 

respective rating scale values, as shown in Table 4. 
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Table 4. 

Frequency Distributions of Rated Independent Variables 

Dev. Aesth. Buffer Zone Visual Water/ 

Quality Clear./Alter. Air Quality 

Rating 

Value Freq. Percent Freq. Percent Freq. Percent 

0 1 1.1 n/a n/a 0 0 

1 6 6.7 0 0 0 0 

2 8 8.9 6 6.7 0 0 

3 13 14.4 8 8.9 5 5.6 

4 19 21.1 7 7.8 24 26.7 

5 21 23.3 5 5.6 27 30.0 

6 11 12.2 17 18.9 16 17.8 

7 8 8.9 10 11.1 14 15.6 

8 3 3.3 19 21.1 4 4.4 

9 0 0 14 15.6 0 0 

10 n/a n/a 4 4.4 n/a n/a 

Total 90 99.9 90 100.1 90 100.1 

n/a = rating value not applicable for this variable. 
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The results in Table 5 summarize the rated independent 

(including aesthetic) variables in the data set, as follows: 

Table 5. 

Descriptive Data Summary of Rated Independent Variables 

Min. Max. Mean Median Standard 

Variable Value Value Value Value Deviation 

Dev. Aesth. .10 8.00 4.25 4.00 1.79 

Quality 

Buffer Zone 1.50 10.00 6.36 7.00 2.28 

Clear./Alter. 

Visual Water/ 2.63 7.89 5.20 5.00 1.29 

Air Quality 

Development aesthetic quality. 

As shown in Table 4, the distribution data for the 

first rated variable, development aesthetic quality, reflect 

a desirable broad range of scores. The rated value 

associated with the least attractive development in a slide 

was quite low, with a score of .10 on a scale of Oto 9, but 

the most aesthetically pleasing development was rated an 8, 

as shown in Table 5. The other ratings of this variable 

apparently followed a normal distribution in that most of 
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them were near the middle range (3 to 6) while fewer of them 

fell near the ends of the scale. No development was rated 

beautiful enough by any of the 10 viewers to "earn" a 9 

rating. 

Buffer zone clearing/alteration. 

In Table 4, the frequency distribution of buffer zone 

clearing/alteration shows that the data is skewed toward the 

top end of the 1 to 10 scale, even though the range of this 

variable was from 1.50 to 10.00. In fact, 66.7 percent of 

the scores fell within the 6 to 9 range. Two explanations 

are offered: Either the data set actually contained more 

highly cleared and altered shorelines, or the raters tended 

to score clearing and alteration in a higher and narrower 

scale than in the other ratings. Due to the combined nature 

of this variable, even a minimal amount of clearing and 

alteration would add up to a moderate level of shoreline 

modification. For this reason, the first explanation is 

favored; it is likely that the data set contained shorelines 

with a high degree of cleared and altered buffer zones. 

This is not only reasonable--since this thesis focused on 

residentially developed rather than natural lakeshores, but 

it is also supported by field experience. In other words, a 

moderate to high level of buffer zone clearing/alteration 

and was actually seen. 
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Visual water/air quality. 

The distributions of the variable visual water/air 

quality were narrower than in the first three independent 

variables. As Table 4 shows, the scores only filled a range 

from 3 to 8, and 90.1 percent of the ratings fell between 4 

and 7. This bunching of scores suggests that, procedures 

had already corrected for extreme variance in water and sky 

quality. No wonderful sunsets nor any horrible algal blooms 

were included. 

Dependent Variable 

The distribution of the dependent variable, developed 

lakeshore aesthetics, within the data set is presented and 

briefly discussed in the following pages. It is tabulated 

based on the same scheme that was used for the rated 

independent variables: Mean scores for each slide were 

rounded to the nearest whole number and grouped with the 

appropriate scale value. Table 6 exhibits the distribution 

of the dependent variable rated mean scores for Groups I and 

II, individually and combined. 
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Table 6. 

Frequency Distributions of Rated Dependent Variable 

Group I Group II Groups 

Combined 

Rating 

Value Freq. Percent Freq. Percent Freq. Percent 

0 0 0 0 0 0 0 

1 1 1.1 1 1.1 1 1.1 

2 1 1.1 3 3.3 1 1.1 

3 8 8.9 10 11.1 ·11 12.2 

4 17 18.9 18 20.0 17 18.9 

5 31 34.4 35 38.9 32 35.6 

6 20 22.2 21 23.3 22 24.4 

7 11 12.2 2 2.2 6 6.7 

8 1 1.1 0 0 0 0 

9 0 0 0 0 0 0 

Total 90 99.9 90 99.9 90 100.0 
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Table 7 summarizes the representation of the dependent 

variable within the set of 90 slides. 

Table 7. 

Descriptive Data Summary of Rated Dependent Variable 

Min. Max. Mean Median Standard 

Value Value Value Value Deviation 

Group I .79 7.51 5.05 5.00 1.27 

Group II 1.16 6.82 4.70 5.00 1.13 

Groups I & II .98 7.10 4.88 5.00 1.17 

As with the independent (including aesthetic) 

variables, the frequency data for the dependent variable 

indicates that a full range of values was obtained. As 

expected, much of the variable's representation is bunched 

in the middle of the scale range. For example, 77.8 percent 

of Group I's means fell in the 4 to 7 range, while 83.4 

percent of Group II's scores were in the 3 to 6 range. But 

there is consistency and similarity between the two groups. 

Reliability Tests 

Generally speaking, the agreement and consistency 

between groups and raters is important because it 
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demonstrates that visual resource assessment methods can be 

dependable and consistent (Craik & Feimer, 1979). Feimer, 

Craik, Smardon, and Sheppard (1979) have suggested that this 

type of research should have a minimum reliability standard 

of r = .70. More specifically, reliability tests provide an 

indication of the amount of precision of the rated variables 

for this study. This section presents the results of the 

reliability tests: first, interrater and intrarater scores 

of the assessed independent variables; and second, 

intragroup and intergroup values of the dependent variable. 

The data in this section are presented as Pearson's r 

coefficients. These values indicate the degree of 

association between two or more variables, but do not 

specifically indicate cause or effect relationships. The 

coefficients range from perfectly negative (-1) to chance 

(0) to perfectly positive (+l), and their statistical 

significance is determined primarily by the number of cases 

upon which the correlation is based (Borg & Gall, 1983). In 

order to determine the amount of agreement (correlation) 

between each viewer's ratings with those of every other, the 

first test, interrater reliability, was performed on those 

independent (including aesthetic) variables that were rated 

rather than measured: development aesthetic quality, buffer 

zone clearing/alteration, and visual water/air quality. 
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Interrater Reliability 

The following three tables are correlation matrices for 

each of the rated independent variables. The first, Table 

8, contains interrater correlations for development 

aesthetic quality. 

Table 8. 

Interrater Reliability of Development Aesthetic Quality 

R A T E R 

1 2 3 4 5 6 7 8 9 10 

1 1.00 • 62 .60 .73 .65 .60 .64 • 62 .40 .70 

2 1.00 .64 .68 .76 .61 .56 .68 .23** .68 

3 1.00 .53 .69 .65 .56 .71 .31 .61 
R 

4 1.00 .75 .57 .52 .71 .37 .64 
A 

5 1.00 .67 .59 .73 .25** • 68 
T 

6 1.00 .65 .64 .33 • 62 
E 

7 1.00 .60 .39 .59 
R 

8 1.00 .39 .68 

9 1.00 .37 

10 1.00 

**p < .01 

all others: p < .001 
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D~velopment aesthetic quality. 

As Table 8 indicates, the amount of agreement between 

raters (n = 10) for the aesthetic variable development 

aesthetic quality was widely varied: The reliability 

coefficients ranged from r = .23 tor= .76. An average 

coefficient of r = .58 indicates the overall reliability 

between raters for this variable. Note that rater 9 had 

consistently low correlations with all the other raters. 

This person may have had difficulty conceptualizing the 

variable or may have had some bias that affected the 

ratings. 
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Table 9. 

Interrater Reliability of Buffer Zone Clearing/Alteration 

R A T E R 

1 2 3 4 5 6 7 8 9 10 

1 1.00 .78 .54 .53 .72 .80 .76 .80 .72 .76 

2 1.00 .59 .55 .75 .81 .82 .82 .74 .76 

3 1.00 .53 .64 .59 .55 .63 .56 .51 
R 

4 1.00 .55 .59 .52 .56 .59 .48 
A 

5 1.00 .70 .72 .73 .58 .64 
T 

6 1.00 .77 .72 .72 .73 
E 

7 1.00 .so .74 .72 
R 

8 1.00 .74 .73 

9 1.00 .72 . 
10 1.00 

all correlations: p < .001 

Buffer zone clearing/alteration. 

Interrater agreements for the independent variable 

buffer zone clearing/alteration varied less and were 

generally higher than those of the previous variable. The 

lowest coefficient was where r = .48, while the highest 

corresponded tor= .82. The average reliability between 

raters (n = 10) was where r = .67. For this variable, the 

scores of raters 3 and 4 consistently had the lowest 

correlations with those of the other raters. 
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Table 10. 

Interrater Reliability of Visual Water/Air Quality 

R A T E R 

1 2 3 4 5 6 7 8 9 

1 1.00 .37 .42 .45 .47 .64 .59 .57 .66 

2 1.00 .26** .41 .30** .42 .25** .34 .36 

3 1.00 .46 .39 .30** .44 .26** .19* 
R 

4 1.00 .33 .43 .42 .39 .48 
A 

5 1.00 .40 .45 .28** .39 
T 

6 1.00 .38 .57 .61 
E 

7 1.00 .45 .46 
R 

8 1.00 .64 

9 1.00 

*p < .as 

**p < .01 

all others: p < .001 

Visual water/air quality. 

The range of coefficients between raters (n = 9) for 

the last rated variable, as indicated in Table 10, is from 

r = .19 tor= .66. This variable had a mean coefficient of 

r = .42, which is the poorest average interrater reliability 

of the three variables tested. Low coefficients were spread 

throughout the matrix not appearing to be associated with 

only certain raters. 

As a whole, the average interrater reliability score 

for the three rated independent variables was r = .56. This 
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value generally indicates the overall agreement between 

raters, and, when compared to the suggested minimum standard 

of r = .70, could be considered moderately low. However, 

this value is typical of reliability results of similar 

visual assessment research (Feimer et al., 1979). The 

following discussion attempts to explain why the average 

reliability was only moderately consistent and makes 

suggestions for improvement. 

Speculations and suggestions for improvement. 

As the data·show, the highest mean reliability score 

was associated with the most conceptually clear independent 

variable, buffer zone clearing/alteration. This general 

association also occurred in the study by Gobster (1982,) 

that was discussed in Chapter Two. Specifically, of the 

three rated independent variables in this research, buffer 

zone clearing/alteration was defined as a quantity--percent 

modification of the shoreland. Because of interrater 

agreement, it appears that the task of assessing the buffer 

zone for change was basically a tangible exercise of 

estimating a volume on each slide. In contrast, the two 

other independent variables were operationalized as 

aesthetic qualities, either of the buildings and other 

development or of the water/air components in the scenes. 

It is suggested that the rating task in these instances was 
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less tangible, and therefore the interrater agreement was 

less consistent. 

To improve ratings of less tangible variables, perhaps 

the variables could have had more clear definitions than 

• those that were utilized. It is possible that the raters 

were not able to make adequate distinctions in the quality 

variables because of their vague nature. Rater training 

could have also increased the reliability in the rating 

sessions. For instance, Gobster (1982) trained some of his 

subjects by clarifying research concepts and found that the 

trained viewers' judgments were more reliable than the 

ratings of the untrained subjects. To examine the rating 

consistency within each viewer in this research, a second 

test, intrarater reliability was performed by comparing the 

ratings of 10 pairs of duplicate slides. 

Intrarater Reliability 

Table 11 presents the intrarater reliability 

coefficients of the 10 duplicate slides for each of the 

rated independent variables. 
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Table 11. 

Intrarater Reliability of Rated Independent Variables 

1 

2 

3 
R 

4 
A 

5 
T 

6 
E 

7 
R 

8 

9 

10 

Dev. Aesth. 

Quality 

.74** 

.58* 

.67* 

.62* 

.49ns 

.69* 

.43ns 

.79** 

.80** 

.66* 

ns 

Buffer Zone 

Clear./Alter. 

.71** 

.96*** 

.08ns 

.71** 

.72** 

.78** 

.87*** 

.87*** 

.48ns 

.78** 

*p < .OS 

**p < .01 

***p < .001 

= not significant 

rater absent from session 

Visual Water/ 

Air Quality 

.63* 

.21ns 

.69* 

.85*** 

.08ns 

.77** 

.54* 

.68* 

.47ns 

Table 11 indicates that the consistency within raters 

varied considerably for each variable. Development 

aesthetic quality scores ranged from r = .43 tor= .80 and 

had a mean intrarater reliability r = .65; values for buffer 
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zone clearing/alteration went from r = .08 tor =.96 and 

averaged r = .70; and intrarater reliability scores for 

visual water/air quality ranged from r = .08 to r = .85 

with an average r = .55. It is important to note, however, 

that intrarater reliability was based on a small sample (10 

slides). Thus, statistical significance is more difficult 

to achieve than if all 90 slides had been duplicated. 

Low intrarater reliability values wer~ undesirable in 

regression analysis because they affected the predictive 

strength of the variables that were used to account for the 

presence of the dependent variable. In Table 11, each 

variable assessment had at least two raters whose 

coefficients were not significantly different than chance. 

These viewers may have had problems completely understanding 

the variable definitions and the rating assignment, causing 

confusion and uncertainty. Because of their 

inconsistencies, the ratings of these viewers, those that 

were less likely to rate similar scenes with similar values, 

were removed from the data set. 

Essentially, "unreliable" viewers' scores were rejected 

when their reliability coefficients were not significantly 

different than zero (chance). Specifically, scores from 

rater 5 (r = .49) and rater 7 (r = .43) were cancelled from 

the values of development aesthetic quality; scores from 

rater 3 (r = .08) and rater 9 (r = .48) were taken from the 

assessment of buffer zone clearing/alteration; and scores 
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from rater 3 (r = .21), rater 6 (r = .08), and rater 10 (r = 

.47) were removed from other visual water/air quality 

ratings. Mean scores of each independent variable were then 

recalculated without the insignificant ratings and the new 

means were used in all remaining analyses. Table 12 

summarizes the effects of removing insignificant scores on 

interrater and intrarater reliability values. 
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Table 12. 

Effect of Removing Insignificant Scores on the Reliabilities 

of Rated Independent Variables 

Interrater Intrarater 

Reliability Reliability 

Variable Before After Before After 

Removal Removal Removal Removal 

Dev. Aesthetic .58 .58 .65 .69 

Quality 

Buffer Zone .67 .70 .70 .80 

Clear./Alter. 

Visual Water/ .42 .41 .55 .69 

Air Quality 

As Table 12 shows, the mean intrarater reliability 

values increased as a result of this data reduction process. 

These coefficients became more acceptable when compared to 

the minimum standard of r = .70 (cited previously). The 

average interrater reliability changed only slightly, 

however. This is because no low interrater scores were 

removed. 
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. Up to this point, the results and discussion of this 

section have centered on the reliability of the independent 

variables. The remaining deliberation in this section will 

focus on the reliability of the dependent variable scores. 

Two reliability tests were performed: The first examined 

the consistency within each group (intragroup reliability), 

and the second looked at the agreement between groups 

(intergroup reliability). 

Intragroup Reliability 

For the intragroup reliability analysis, correlated 

means t tests were used to determine whether significant 

differences existed between the ratings of the 10 duplicate 

slides. The intragroup reliability scores that resulted are 

shown in Table 13. 

Table 13. 

Intragroup Reliability of the Dependent Variable 

Mean Dup. Standard df t signif. 

Difference Deviation 

Group I .15 .52 9 .90 ns 

Group II .17 .33 9 1.63 ns 

ns = nonsignificant at p < .05 
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The t values in Table 13 show that no differences 

between the duplicate means were found in either the ratings 

of Group I or Group II at the p < .05 level of significance. 

These results were needed and desired in order to insure 

that each group's dependent variable scores were consistent. 

This consistency strengthens the predictive capability of 

the regression analysis. Essentially, with a 95 percent 

degree of certainty, these results indicate that the 

similarity of the results could not have occurred due to 

chance alone. 

Intergroup Reliability 

The second test conducted on the dependent variable 

ratings was intergroup reliability, the amount of agreement 

between each group's ratings. Ten independent means t tests 

were performed on Group I and Group II's mean scores of the 

first slide of each duplicate slide pair. Table 14 

expresses the intergroup reliability between Groups I and 

II. 
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Table 14. 

Intergroup Reliability of the Dependent Variable 

Slide Dup. Mean Mean Std. df t signif. 

Pair Difference Deviation 

1 .84 2.12 95 1.95 ns 

2 .74 2.36 95 1.54 ns 

3 0 1.96 92 0 ns 

4 .63 2.01 95 1.54 ns 

5 -.42 1.52 94 -1.36 ns 

6 -.08 1.62 93 -.24 ns 

7 .47 1.79 95 1.29 ns 

8 .70 1.92 95 1.79 ns 

9 .34 1.92 94 .87 ns 

10 .98 1.77 94 2.70 sig 

ns = nonsignificant at p < .OS 

sig = significant at p < .OS 

As Table 14 indicates, of the 10 means comparisons, 

only one pair showed a difference at the p < .05 level of 

significance. These results strongly support the notion 

that two disparate groups--young female college students and 

middle-aged riparians--have very similar opinions about the 

aesthetics of developed lakeshores and that other groups 

would probably have nearly identical aesthetic values. The 

results are thus consistent with Table 6, the frequency 
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table of the dependent variable, and a previous statement 

that there is an apparent agreement between groups. 

The next section of this chapter establishes the 

interrelationships of the independent variables in 

preparation for the regression analysis. 

Relationships Among Independent Variables 

As was mentioned in Chapter Three, a correlation 

analysis between the independent variables was conducted to 

determine if any were strongly associated and thus not truly 

independent. Highly intercorrelated variables could confuse 

and confound their meanings while interpreting the results 

of multiple regression analysis (cited in Chapter Three). 

The intercorrelation matrix is shown in Table 15. 
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Table 15. 

Intercorrelation Matrix of Independent Variables 

Home Adj .Sh. Dev.Aas. Buf. Zen. Vis.Wat./ 

Setback Develop. Quality Clr./Alt. Air Qual. 

(HSB) (ASD) (DAQ) (BZCA) (VWAQ) 

HSB 1.00 -.20* .14 -.15 .07 

ASD 1.00 -.47*** .44*** -.13 

DAQ 1.00 -.77*** .15 

BZCA 1.00 -.04 

VWAQ 1.00 
*p < .05 

***P < .001 

all others: not significant at p < .05 

The data in Table 15 indicate that four significant 

correlations existed among the independent variables. Each 

will be discussed briefly in the following paragraphs. The 

first correlation, r = -.20, relates to the association of 

adjacent shoreline development with home setback. This 

inverse relationship could be reflecting different types of 

lake development that were represented in the data set. For 

example, as the visible congestion of lake developments 

increased, the home setback decreased. Conversely, as 

neighboring developments became less obvious, the setback 

increased. Perhaps, this relationship also reflects 
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different ages of development relative to the enactment of 

the shoreland zoning law and its minimum standards: The 

first scenario occurred before the enactment of the law, 

while the latter instances came afterwards. 

The second coefficient relates to the association of 

adjacent shoreline development with development aesthetic 

quality, where r = -.47. This negative correlation, 

indicates that these two variables were also inversely 

related; for example, when a scene contained a high amount 

of visible neighboring development, the aesthetic quality of 

the development in that scene was rated low. In other 

words, the same house was judged less desirable if other 

homes were visible. 

The third coefficient, r = .44, reflects a similar but 

opposite association as the previous one. Here, neighboring 

development and the degree of buffer zone modified were 

strongly and positively correlated. Essentially, as the 

amount of visible adjacent development increased, more of 

the shoreline was perceived as having been cleared or 

altered. This is logical since buildings were often either 

screened or exposed when viewed from the lake due to the 

characteristics of the shoreland vegetation. Also, clearing 

on one lot may tend to promote more clearing on adjacent 

lots, resulting in neighboring development being more 

obvious. 
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Finally, the strongest intercorrelation (r = -.77) 

among the variables was between the assessed quality of the 

development and the perceived a.mount of change of buffer 

vegetation in each slide. This negative r coefficient 

indicates that when highly attractive scores were given to 

the development in the scenes, people assessed that only a 

small a.mount of change had occurred in the buffer strip. 

Intuitively, this relationship makes sense: More appealing 

development existed when it was less visible or tucked 

behind shoreland vegetation. 

Hypothesis Test 

As discussed in Chapter Three, the hypothesis that 

developed lakeshore aesthetics is proportional to the three 

shoreland zoning variables was tested using stepwise 

multiple linear regression. This analytic process selected 

variables according to their predictive strength and then 

successively entered each one into a prediction model until 

the best equation was found. 

Normally, when strong intercorrelations of two 

independent variables exist, the variable having the weakest 

correlation with the dependent variable is removed and not 

included in the regression analysis. However, this variable 

reduction process is most often employed to decrease at 

least 10 independent variables. Since this study used only 



109 

three physical and two other aesthetic independent 

variables, no prior reduction occurred. Instead, the 

intercorrelation values were used to identify which 

variables may be affecting the regression results after the 

first models were computed. 

On the following pages, the results of the regression 

analyses are presented in summary tables. The X1 , X2 , X3 , 

X 4 , X5 designations in the left column of the tables 

correspond to the variables and the sequence--based on 

strength of correlation--in which the computer entered them 

into the regression equation. The multiple correlation 

coefficient, R, represents the degree of the relationship 

between one or more predictor (independent) variables and 

the criterion (dependent) variable. Its values depend on 

which predictor variables have been entered in the multiple 

regression analysis and in which order. The coefficient of 

determination, R2 , stands for the variance in the criterion 

variable that can be estimated from one or more predictor 

variables. The change in R2 is simply the additional 

variance that is accounted for by the next predictor added 

to the regression analysis. 

In addition, the standardized (B) and unstandardized 

beta (B) regression coefficients are given. The coefficient 

Bis a regression weight converted to absolute terms--larger 

B coefficients have more magnitude than smaller ones--and a 

prediction equation can be constructed using its values. 
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That is, a developed lakeshore aesthetics mean score can be 

estimated by multiplying each independent variable's mean 

score by its B coefficient and then summing the results. 

The unstandardized beta (B) is a value that can vary from 

-1 to 1. When each rating of an independent variable is 

multiplied by its respective Band then summed, "the result 

is the best possible prediction of the ... [dependent 

variable] score." In contrast to the B coefficient, which 

is on an absolute scale, the B weight's magnitude varies 

depending on the scale that was used for the independent 

-variable (Borg & Gall, 1983, p. 601). 

Finally, to test the significance of each term in the 

equation, an F value was used and is presented along with 

its significance level. A "ns" indicates a term that is not 

significant at the p < .05 level. The regression model is 

shown at the bottom of each table. The first number in the 

equation corresponds to the constant or Y intercept and is 

followed by the standardized regression coefficients (B) for 

each variable. Below the coefficients are their standard 

errors. 

The first table, Table 16, corresponds to the analysis 

of Group I's dependent variable ratings. 
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Table 16. 

Summary Statistics for Group I Hypothesis Test 

Variable R R2 R2 B B F signif. 

Change 

Dev.Aes. .833 .693 .693 .674 .933 95.65 .0001 
Xi 

Quality 

Buf.Zon • • 838 .703 .010 .079 .144 2.41 ns 
X2 

Clr./Alt. 

Vis.Wat./ .840 .706 .003 .051 .057 .90 ns 
X3 

Air Qual • 

Home • 842 .709 .003 .003 .ass .84 ns 
x, 

Setback 

Adj.Sh. .842 .709 .000 .001 .013 .04 ns 
X5 

Develop. 

constant 1.292 4.39 .0391 

Degrees of Freedom= s, 84 

Regression 

Model: 1.292 + • 674 Xi + • 079 X2 + .051 X3 + .003 X4 +.001 X5 

Standard Error 

of Coefficients (. 069) (.051) (. 053) (. 004) (. 005) 
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The R2 data in Table 16 indicate that the first 

variable entered in the regression was the aesthetic 

variable, development aesthetic quality. The variance of 

this variable contributed to almost all (69.3 of 70.9 

percent) of the variance in the dependent variable, while 

the other four variables only accounted for 1.6 percent of 

the variance. An identical regression procedure was 

performed to test the data from Group II. Table 17 presents 

the summary statistics from this analysis. 
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Table 17. 

Summary Statistics for Group II Hypothesis Test 

Variable R R2 R2 B B F signif. 

Change 

Dev.Aas. • 777 .604 .604 .590 .922 71.92 .0001 
X1 

Quality 

Buf.Zon • • 783 .614 .010 .066 .137 1.68 ns 
X2 

Clr./Alt. 

Vis.Wat./ .784 .614 .ooo .015 .019 .08 ns 
X3 

Air Qual. 

Home .784 .614 .ooo .002 .032 .21 ns 
x, 

Setback 

Adj.Sh. .788 .622 .007 .006 .100 1.66 ns 
Xs 

Develop. 

Constant 1.554 6.24 .0145 

Degrees of Freedom= 5, 84 

Regression 

Model: 1.554 + • 590 X1 + .066 X2 + .015 X3 + • 002 X4 +. 006 X5 

Standard Error 

of Coefficients (. 070) ( • 051) ( • 054) (. 004) (. 005) 
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As shown in Table 17, the results from Group II are 

consistent with those of Group I. Less of the variance, 

only 62.2 percent, in the dependent variable was accounted 

for in this analysis, but again virtually all of it, 60.4 

percent, was estimated by the attractiveness ratings of the 

development in each scene. 

The results of both groups appear to show that the 

aesthetic variable, development aesthetic quality, was the 

only variable that significantly (P < .0001) predicted 

developed lakeshore aesthetics. However, these results 

likely indicate that the independent variable raters 

assessed the variable in a very similar way as the dependent 

variable raters evaluated developed lakeshore aesthetics, 

and vice versa. Apparently, the raters of the independent 

variable viewed development holistically, and the raters of 

the dependent variable focussed on the center of attention-

the home--in spite of what they were told to do during the 

instructions. 

Because of the overwhelming dominance of the aesthetic 

variable in the first models, an additional stepwise 

regression was performed for each group in order to see how 

the other independent variables estimated the variance of 

the dependent variable when the aesthetic variable was not 

included in the models. Table 18 presents the results of 

this analysis using the data from the first group. 
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Table 18. 

Summary Statistics for Group I Hypothesis Test with 

"Development Aesthetic Quality" Removed 

Variable R R2 R2 B B F 

Change 

Buf.Zon • • 574 .330 .330 -.272 -.soc 27.54 
X1 

Clr./Alt. 

Vis.Wat./ .599 .358 .028 .133 .150 3.00 
X2 

Air Qual • 

Home • 602 .363 .cos .003 .049 .32 
X3 

Setback 

Adj.Sh. .615 .378 .015 -.010 -.138 2.04 
x, 

Develop. 

Constant 6.096 126.79 

Degrees of Freedom = 4, 85 

Regression 

Model: 6.096 - .272 X1 + .133 X2 + .003 X3 - .010 x, 

Standard Error 

of Coefficients ( • 052) (. 077) (. 005) (. 007) 

signif. 

.0001 

ns 

ns 

ns 

.0001 
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With development aesthetic quality removed from the 

regression, the summary statistics from Table 18 indicate 

that buffer zone clearing/alteration was the only 

significant predictor variable. Of the 37.8 percent of the 

variance, this variable accounted for 33.0 percent while the 

other three variables only helped to estimate 4.8 percent. 

Although not unusual, it is important to note that the large 

constant term (B = 6.096) existed in the prediction equation 

indicating that a significant amount of unexplained variance 

remained. 

The next and last table of this chapter, Table 19, is a 

presentation of results from an analysis based on data from 

Group II. 
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Table 19. 

Summary Statistics for Group II Hypothesis Test with 

"Development Aesthetic Quality" Removed 

Variable R R2 R2 B B F 

Change 

Buf.Zon • • 530 .281 .281 -.241 -.500 24.38 
X1 

Clr./Alt. 

Vis.Wat./ .543 .295 .014 .087 .110 1.45 
X2 

Air Qual • 

Home • 544 .296 .001 .001 .026 .08 
X3 

Setback 

Adj.Sh. .546 .298 .002 -.003 -.049 .23 
x, 

Develop. 

Constant 5.761 127.96 

Degrees of Freedom= 4, 85 

Regression 

Model: 5.761 - .241 X1 + .087 X2 + .001 X3 - .003 x, 

Standard Error 

of Coefficients (. 049) (. 072) ( • 005) (. 006) 

signif. 

.0001 

ns 

ns 

ns 

.0001 
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The results from Group II mirrored those from Group I. 

That is, with the aesthetic variable removed, buffer zone 

clearing/alteration was the strongest predictor variable 

with an R2 = .281 as compared with R2 = .017 for the other 

variables. 

Other Variables 

After the removal of the aesthetic variable, no further 

variable reductions were made and no more regressions were 

computed. The other aesthetic variable, visual water/air 

quality, and the other two shoreland zoning variables, home 

setback and adjacent shoreline development, were not 

strongly correlated with developed lakeshore aesthetics. 

Chapter 

In summary, the results of this chapter have 

established that both the measured and rated independent 

variables filled a full range of values within the data set. 

The dependent variable also ranged appreciably throughout 

the set of 90 slides. 

Reliability test results for interrater reliability 

were widely varied. The overall average was low as compared 

to suggested values, but it was consistent with results from 

other studies. Intrarater reliability tests resulted in a 
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removal of insignificant scores from the calculations of the 

independent variables means. Intragroup reliability results 

showed no significant differences within either group, 

strongly suggesting that there was no difference in how the 

different populations would rate developed lakeshore 

aesthetics. 

In sunnnarizing the main results of this research, there 

was evidence supporting the hypothesis that developed 

lakeshore aesthetics is significantly influenced by one of 

the three shoreland zoning variables. Only the variable 

buffer zone clearing/alteration contributed to the variance 

of the overall aesthetic appeal of lakeshore scenes. The 

other independent variables, home setback and adjacent 

shoreline development were not significant predictors at the 

p < .05 level of significance. 

The overwhelming predictive strength of the aesthetic 

variable in the regression indicates that development 

aesthetic quality, and the dependent variable, the 

attractiveness of the scene as a whole, were similarly 

rated. The other aesthetic variable, visual water/air 

quality, was nonsignificant at the p < .05 level. Although 

not unusual, some unexplained variance remained. 

The final chapter of this thesis reviews the major 

concepts, methods, and findings, and offers some conclusions 

and implications that can be drawn from the results. It 

also proposes future directions in this type of research. 



CHAPTER 5: SUMMARY AND CONCLUSIONS 

Review of Major Concepts 

Values changes and legislation for scenery . 

.American social changes since World War II have been 

reflected in a gradual shift in the values of natural 

resources; both land and water have become more important as 

social amenities contributing to our quality of life. These 

changes have lead to and resulted in major environmental 

legislation such as the NEPA, the establishment of numerous 

national parks, and many other legislative Acts which have 

sought to preserve and protect natural scenery for future 

generations. 

Over the past 20 years, Wisconsin's shoreland 

management program has intended, in part, to preserve and 

protect for its present and future citizenry the natural 

scenery along its public waterways. But little research has 

been conducted to verify if these intentions of the program 

are being met. 

120 
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Research problem and foundation. 

The research problem arises from two current trends: An 

aging population looking for retirement homes and increasing 

vacationing to the state's less-populated inland lakes. 

Both trends suggest that there will be increasing demands 

for lakeshore residences throughout the state. The result 

will be more retirement and vacation homes in the northern 

regions, more permanent homesites, especially in the 

southeast, and more second-home conversions and additions 

statewide. These changes threaten to disrupt the primary 

reason why people are attracted to lakeshores in the first 

place: for solitude and beauty. But with reasonable and 

reliable zoning, shoreland development and natural scenic 

beauty can be balanced. 

This thesis examined the shoreland zoning law's natural 

beauty component by testing the hypothesis that the visual 

appeal of residential development is proportional to three 

visual shoreland zoning elements: the building setback, lot 

width, and clearing and modification of the buffer zone. 

The research explored how people view developed lakeshore 

aesthetics for the purposes of predicting how the shoreland 

zoning might contribute to preserving those aesthetic 

values. 
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Methods. 

The shoreland zoning variables of home setback, visible 

neighboring development (representing lot width), and buffer 

zone clearing/alteration were purposefully sampled on highly 

developed lakes to obtain a full range of values on these 

independent variables. aecause neither lakes nor properties 

were randomly selected to be representative, no conclusions 

can be made regarding compliance rates with shoreland zoning 

criteria. 

Data were collected in front of residential properties 

by taking slide pictures and field measurements from a 

consistent distance out on the lake. Slides were screened 

for biasing characteristics and reduced prior to viewing by 

rating groups. 

The dependent variable, developed lakeshore aesthetics, 

was rated by two large groups of viewers. Its frequency 

distribution was also tabulated, and its consistency was 

checked using intragroup and intergroup reliability tests. 

To test the research hypothesis, several stepwise multiple 

regression analyses were conducted to generate prediction 

equations. 

Findings. 

The results established that, within the data set, the 

measured and rated independent variables and the dependent 

variable were reasonably distributed across a full range of 
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values. Reliability test results for consistency betwe7n 

raters and for agreement within raters were mixed, but they 

were consistent with findings from other similar research. 

Intragroup and intergroup reliability results showed no 

meaningful differences within either group and between the 

groups, respectively. This strongly emphasizes that very 

different populations agree about what is aesthetically 

pleasing on developed lakeshores. 

Summarizing the main research results, there was slight 

evidence supporting the hypothesis that developed lakeshore 

aesthetics is significantly influenced by visual shoreland 

zoning elements. However, the only strong predictor 

variable was the amount of buffer zone that was modified in 

each scene. The other independent variables, home setback 

and adjacent shoreline development were not significant 

predictors. 

In addition, one of the aesthetic variables, 

development aesthetic quality--the attractiveness of any 

non-natural objects such as the home, outbuildings, etc.-

was strongly correlated with the dependent variable, the 

attractiveness of the scene as a whole. The other aesthetic 

variable, visual water/air quality, was not influential in 

the regression analysis. 

It must be said here that correlation studies cannot 

imply causation. While this thesis showed several strong 

associations, it does not necessarily mean that one aspect 
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resulted from another. The research presented here is ex 

post facto and thus could not make causal claims except by 

the rationale that various parts (variables) contribute to a 

whole (lakeshore beauty). 

Research Conclusions 

Several conclusions can be drawn, based on the results 

of this thesis, that are consistent with findings from other 

visual resource assessment studies. These conclusions are 

discussed in the following paragraphs. 

The first conclusion relates to the strong correlation 

results between the aesthetics of the development alone and 

the attractiveness of the scene as a whole. It is concluded 

that the aesthetic quality of a lakeshore home is 

. essentially the same as, and could strongly predict, the 

attractiveness of an entire shoreline scene. The results 

may be due to certain visual aspects relating to the 

dominance of the design, color, or contrast of a building, 

as Wohlwill (1979) found. Perhaps people judge homesites by 

how neat and tidy (efficient) they appear to be and are 

lured to any element of human action in the lakeshore. 

After all, the development was in the center of every slide, 

attracting and dominating each viewer's attention. Since 

the home and other buildings are the most obvious 

anthropomorphic part of the lakeshore scene, people may be 
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especially complimentary in their judgments if the buildings 

are attractive and especially harsh if the buildings are 

ugly. Finally, the results may have occurred because the 

raters judged scenes in a holistic rather than in a 

piecemeal fashion thus resulting in the aesthetic variable 

being synonymous with the dependent variable. 

A second conclusion is based on the results that showed 

the variable, buffer zone clearing/alteration, as the only 

zoning variable that strongly predicted developed lakeshore 

aesthetics. It can thus be concluded that vegetative buffer 

zones are very important in protecting the aesthetic quality 

of lake shorelines. Brush and Palmer (1979), Kaplan (1978), 

and Vining et al. (1984) made a similar deduction that 

development is more attractive when foliage is nearby than 

when vegetation is absent. This is because the foreground 

vegetation of buffer strips screens parts or, in some cases, 

all of the lakeshore development from view. 

Thus, people using lakes do not seem to mind homes that 

are close together or close to lakes, if they are 

sufficiently hidden. This conclusion is supported by 

Gobster's (1982) findings when he reported that lot sizes 

and home setbacks are relatively unimportant policy factors 

for protecting lakeshore aesthetics. However, with oblique 

angle views of properties, different results may occur. And 

lot sizes and home setbacks may be important practical 
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considerations when attempting to legally protect buffer 

zones. 

Finally, it can be concluded that people view scenes 

with unaltered buffer zones as more appealing than 

developments with shorelines that are modified in some way. 

Likewise, Kaplan (1978) and Ulrich (1981) stated that, as 

the naturalness of a scene increases, so does its aesthetic 

quality. 

Policy Implications 

As mentioned in Chapter One, natural resource policy 

studies can contribute valuable information and solutions 

for the management of our environment. Questions posed in 

that chapter raised the issue of whether the shoreland 

zoning law was adequately meeting the intentions to protect 

natural beauty. Furthermore, it was stated that the public, 

the State as trustee, and the administrators of shoreland 

zoning policy can benefit from this study. With those 

things in mind, a discussion of the policy implications of 

this research follows. 

This study provides strong support for the zoning law 

to include language relating to the appropriateness or 

"fittingness" of lakeshore homes. This aspect could be 

implemented through the enactment of minimum building code 

standards on home appearance, especially as the appearance 
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relates to the contrast and color of structures. 

Furthermore, the research indicates that the law should 

strongly declare how important buffer zones are in 

protecting the aesthetic quality of lakeshores. This 

feature could also be realized through the use of private 

deed restrictions which limit the clearing and modification 

of buffer areas in new developments. 

Both of these suggestions would strongly benefit the 

public beauty of developed lakeshores. At the same time, 

these suggestions would be simple and cost-effective to 

apply. That is, just as Gobster (1982) pointed out. (see 

Chapter Two), repainting a house with low-contrast earth 

tones and preserving or, in many cases, reestablishing 

buffer zone vegetation would be a relatively easy and 

plausible thing to do. Also, new homes or remodeling 

projects could improve lakeshore aesthetics from an design 

standpoint through simple education of architects, builders, 

and lakeshore property owners. 

This research also implies the need to address, at a 

policy level, those components of development that are 

visible simply because they are at the buffer zone. These 

same components were also viewed as part of the home by the 

raters in this research: namely, boathouses, shoreline 

storage sheds, and large piers. These components impose on 

the beauty of the natural shoreline, which this research has 

shown is valued. The zoning law should forcefully 
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discourage this type of development through size 

restrictions and specific requirements to screen these items 

from view by using natural vegetation and color codes. 

Obviously, any or all of these changes are only 

possible with the understanding and support of the public. 

Public education would be a critical component in 

emphasizing the importance of these shoreland policy changes 

and providing practical alternatives for protecting 

lakeshore aesthetics. Thus, a major education effort 

through state and local agencies (e.g. University of 

Wisconsin - Extension, the Department of Natural Resources, 

and county zoning offices) should be directed at lakeshore 

residents, new home builders, developers, real estate 

brokers, and architects. At the same time, the policy 

changes would require reliable enforcement to insure the 

protection of lakeshore aesthetics. 

Research Applications 

This research has answered several important questions 

regarding the relationship of zoning elements to the 

aesthetics of developed lakeshores. But many unanswered 

questions remain. The following discussion considers some 

of these issues by suggesting three directions in future 

research of this type: 
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1) More information is needed about the contribution 

that different elements of development (e.g. color, design, 

cost, density, etc.) make to lakeshore aesthetics. These 

elements need to be included as separate independent 

variables. This study attempted to control the influence of 

development by having it occur in every scene. Other 

studies need to include some undeveloped scenes in the data 

set. 

2) Because people view lakeshore development as a 

whole not as separate lots, research efforts need to be 

directed toward holistic assessments of developed lakes. 

Perhaps a side-by-side series of wide-angle pictures taken 

offshore could be pieced together to represent the specific 

character of lots on a lake. Results from this type of 

research may provide strong support for planned unit 

developments. In addition, three-dimensional slide viewings 

may more holistically represent lakeshore development than 

the two-dimensional methods used in this study. 

3) Further explorations of different lake setting 

types, similar to the study by Gobster (1982), are needed to 

better understand how different settings affect aesthetic 

assessments of developed lakeshores. By using various lake 

characterizations (e.g. urban, recreational, natural, and 

wilderness), any research effort will more closely mimic the 

different types of lake development that are found 

throughout the state. 
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Postlude 

Research at its best provides practical solutions to 

real world problems, and the research presented and 

discussed in this thesis makes a small but significant 

contribution toward solving the basic conflict between 

public rights to scenery and private rights to shoreland 

use. Lakes will always attract people for their beauty and 

as places of refuge, as spots to reconnect with the natural 

world when so much of our environment is being covered over 

and developed. In spite of increasing development 

pressures, the beauty of our lakeshores can be protected 

into the future, with mutual understanding, cooperation and 

enforcement of reasonable laws. For we are the stewards of 

this jewel of a planet, sharing a profound responsibility to 

pass on to our children and future generations the same 

aesthetic heirloom, our only home. 



131 

BIBLIOGRAPHY 

Abell6, R. P., & Bernaldez, F. G. (1986). Landscape 
preference and personality. Landscape and Urban 
Planning, 13(1), 19-28. 

American Psychological Association. (1988). Publication 
manual of the American Psychological Association (3rd 
ed.). Washington, DC: Author. 

Anand, A. L. (1984). Application and testing of the Forest 
Service visual management system to situations on the 
Green Mountain National Forest. Unpublished master's 
thesis, University of Vermont-Burlington. 

Anderson, L. M., Mosier, J., & Chandler, G. (1979). Visual 
absorption capability. In G. H. Elsner & R. c. Smardon 
(Tech. Coords.), Proceedings of Our National Landscape: 
A Conference on Applied Techniques for Analysis and 
Management of the Visual Resource. (USDA/USFS General 
Technical Report PSW-35, pp. 164-171). Berkeley, CA: 
Pacific Southwest Forest and Range Experiment Station. 

Anderson, L. M., & Schroeder, H. W. (1984). Application of 
wildland scenic assessment methods to the urban 
landscape. Landscape Planning, 10, 219-237. 

Anderson, T. w., Zube, E. H., & Macconnell, w. P. (1976). 
Predicting scenic resource values. In E. H. Zube (Ed.), 
Studies in landscape perception (Publication No. R-76-
1, pp. 6-70). Amherst, MA: Institute for Man and His 
Environment, University of Massachusetts. 

Andrews, R. N. L. (1979). Land in America: A brief history. 
In R. N. L. Andrews (Ed.), Land in America (pp. 27-40). 
Lexington, MA: Lexington Books. 

Appleton, J. (1975a). The experience of landscape. New York, 
NY: John Wiley & Sons. 

Appleton, J. (1975b). Landscape evaluation: The theoretical 
vacuum. Transactual Institute of British Geographers, 
66, 120-123. 

Appleton, J. (1984). Prospects and refuges re-visited. 
Landscape Journal, 3(2), 91-104. 

Arthur, L. M. (1977). Predicting scenic beauty of forest 
environments: Some empirical tests. Forest Science, 
23(2), 151-160. 



132 

Berlyne, D. E. (1971). Aesthetics and psychobiology. New 
York, NY: Appleton-Century-Crofts. · 

Borg, w. R., & Gall, M. D. (1983). Educational research: An 
introduction (4th ed.). White Plains, NY: Longman. 

Brown, T., & Daniel, T. c. (1984). Modeling forest scenic 
beauty: Concepts and applications to ponderosa pines. 
(USDA/USFS Research Paper RM-256). Fort Collins, CO: 
Rocky Mountain Forest and Range Experiment Station. 

Brush, R. O., & Palmer, J. F. (1979). Measuring the impact 
of urbanization on scenic quality: Land use change in 
the Northeast. In T. C. Daniel, E. H. Zube, & B. L. 
Driver (Eds.), Assessing amenity resource values. 
(USDA/USFS General Technical Report RM-68, pp. 358-
364). Fort Collins, CO: Rocky Mountain Forest and Range 
Experiment Station. 

Buhyoff, G. J., & Lueschner, W. A. (1978). Estimating 
psychological disutility from damaged forest stands. 
Forest Science, 24, 424-432. 

Buhyoff, G. J., & Riesenman, M. F. (1979). Manipulation of 
dimensionality in landscape preference judgements: A 
qualitative validation. Leisure Science, 2, 221-238. 

Carlson, A. A. (1977). On the possibility of quantifying 
scenic beauty. Landscape Planning, 4, 131-172. 

Chenoweth, R. E. (1984). Visitor employed photography: A 
potential tool for landscape architecture. Landscape 
Journal, 3(2), 136-144. 

Cherem, G. J., & Driver, B. L. (1983). Visitor employed 
photography: A technique to measure common perceptions 
of natural environments. Journal of Leisure Research, 
15(1), 65-83. 

Coastal Zone Management Act of 1972, 16 U.S.C. § 1451 et 
seq. 

Congressional Globe. Mariposa Big Tree Grove. (1864, May 
17). p. 2300-2301. 



133 

Craik, K. H., & Feimer, N. R. (1979). Setting technical 
standards for visual assessment procedures. In G. H. 
Elsner & R. C. Smardon (Tech. Coords.), Proceedings of 
Our National Landscape: A Conference on Applied 
Techniques for Analysis and Management of the Visual 
Resource. (USDA/USFS General Technical Report PSW-35, 
pp. 286-295). Berkeley, CA: Pacific Southwest Forest 
and Range Experiment Station. 

Cutler, M. R. (1979). Resource policy and esthetics: The 
legal landscape. In G. H. Elsner & R. c. Smardon (Tech. 
Coords.), Proceedings of Our National Landscape: A 
conference on Applied Techniques for Analysis and 
Management of the Visual Resource. (USDA/USFS General 
Technical Report PSW-35, pp. 12-15). Berkeley, CA: 
Pacific Southwest Forest and Range Experiment Station. 

Daniel, T. c., & Boster, R. S. (1976). Measuring landscape 
esthetics: The scenic beauty estimation method. 
(USDA/USFS Research Paper RM-167). Fort Collins, CO: 
Rocky Mountain Forest and Range Experiment Station. 

Daniel, T. c., & Vining, J. (1983). Methodological issues in 
the assessment of landscape quality. In I. Altman & J. 
F. Wohlwill (Eds.), Human behavior and environment: 
Advances in theory and research (Vol. 6)--Behavior and 
the natural environment (pp. 39-84). New York, NY: 
Plenum Press. 

Daniel, T. c., & Zube, E. H. (1979). Assessment of esthetic 
resources. In T. C. Daniel, E. H. Zube, & B. L. Driver 
(Eds.), Assessing amenity resource values. (USDA/USFS 
General Technical Report RM-68, pp. 2-3). Fort Collins, 
CO: Rocky Mountain Forest and Range Experiment Station. 

Darlington, R. B. (1968). Multiple regression in 
psychological research and practice. Psychological 
Bulletin, 69(3), 161-182. 

Deardon, P. (1984). Factors invluencing landscape 
preference: An empirical investigation. Landscape 
Planning, 11, 293-306. 

Dietrich, P., Hoffman, s., Moen, R., Prescott, T., Schimpf£, 
J., Schwartz, D., Soon-Wha, L., Trowbridge, R. (1987). 
Managing scenic beauty along the lower Wisconsin River. 
Madison, WI: University of Wisconsin-Madison. 

Dresen, M., & Vollbrecht, M. E. (1986). Wisconsin's 
shoreland zoning program: Design and direction. The 
Michigan Riparian, (August), 18-20. 



134 

Dunn, M. C. (1976). Landscape with photographs: Testing the 
preference approach to landscape evaluation. Journal of 
Environmental Management, 4, 15-26. 

Dye, T. R. (1984). Understanding public policy (5th ed.). 
Englewood Cliffs, NJ: Prentice-Hall. 

Endangered Species Act of 1973, 16 u.s.c. § 1531 et seq. 

Federal Land Policy and Management Act of 1976, 43 u.s.c. § 
1701 et seq. 

Feimer, N. R., Craik, K. H., Smardon, R. c., & Sheppard, S. 
R. J. (1979). Appraising the reliability of visual 
impact assessment methods. In G. H. Elsner & R. C. 
Smardon (Tech. Coords.), Proceedings of Our National 
Landscape: A Conference on Applied Techniques for 
Analysis and Management of the Visual Resource. 
(USDA/USFS General Technical Report PSW-35, pp. 286-
295). Berkeley, CA: Pacific Southwest Forest and Range 
Experiment Station. 

Feimer, N. R., Smardon, R. c., & Craik, K. H. (1981). 
Evaluating the effectiveness of observer based visual 
resource and impact assessment methods. Landscape 
Research, 6(1), 12-16. 

Fitzgibbon, J.E., Pomeroy, J., & Green, M. B. (1985). 
Personal construct theory: A basis for evaluation of 
landscape aesthetics. Canadian Geographer, 29(3), 
265-267. 

Gauger, s. E., & Wyckoff, J.B. (1973). Aesthetic 
preferences for water resource projects: An application 
of the Q methodology. Water Resource Bulletin, 9(3), 
522-528. 

Gobster, P.H. (1982). Factors influencing the visual 
compatibility of development in shoreland areas. 
Unpublished master's thesis, University of Wisconsin
Madison. 

Golbeck, A. (1986). Evaluating statistical validity of 
research reports: A guide for managers, planners, and 
researcher. (USDA/USFS General Technical Report PSW-
87). Berkeley, CA: Pacific Southwest Forest and Range 
Experiment Station. 



135 

Grden, B. G. (1979). Evaluation and recommendations 
concerning the visual resource inventory and evaluation 
system used within the Forest Service and the Bureau of 
Land Management. In G. H. Elsner & R. C. Smardon (Tech. 
Coords.), Proceedings of Our National Landscape: A 
Conference on Applied Techniques for Analysis and 
Management of the Visual Resource. (USDA/USFS General 
Technical Report PSW-35, pp. 296-305). Berkeley, CA: 
Pacific Southwest Forest and Range Experiment Station. 

Hamilton, J. W., Buhyoff, G. J., & Wellman J. D. (1979). The 
derivaiton of scenic utility functions and surfaces and 
their role in landscape management. In G. H. Elsner & 
R. c. Smardon (Tech. Coords.), Proceedings of Our 
National Landscape: A Conference on Applied Techniques 
for Analysis and Management of the Visual Resource. 
(USDA/USFS General Technical Report PSW-35, pp. 271-
279). Berkeley, CA: Pacific Southwest Forest and Range 
Experiment Station. 

Hays, S. P. (1987). Beauty, health, and permanence: 
Environmental politics in the United States, 1955-1985. 
Cambridge, England: Cambridge University Press. 

Hazelton, G. C. (1987). The ecological visual resource 
assessment process (EVRAP): The ecological approach and 
a demonstration project. Dissertation Abstracts 
International, 48(3), 611-B. (University Microfilms No. 
DA8712539). 

Highway Beautification Act of 1965, 23 u.s.c. § 131, 136, 
319. 

Hodgson, R. w., & Thayer, R. L. (1980). Implied human 
influence reduces landscape beauty. Landscape Planning, 
7, 171-179. 

Hopkins, L. D. (1977). Methods for generating land 
suitability maps: A comparative evaluation. American 
Institute of Planners Journal, (October), 386-400. 

Jacobs, P., & Way, D. (1969). Visual analysis of landscape 
development. Cambridge, MA: Department of Landscape 
Architecture, Harvard University. 

Jacques, D. L. (1980). Landscape appraisal: The case for a 
subjective theory. Journal of Environmental Management, 
10, 107-113. 

Johnson, G. S., Jr. (1988). Floodplain, wetland, and 
shoreland regulation in Wisconsin. Wisconsin Bar 
Bulletin, 61(May), 12, 14, 60-61. 



136 

Kaplan, R. (1978). The green experience. Ins. Kaplan & R. 
Kaplan (Eds.), Humanscape: Environments for people (pp. 
186-194). North Scituate, MA: Duxbury Press. 

Kaplan, R. (1979). Visual resources and the public: An 
empirical approach. In G. H. Elsner & R. c. Smardon 
(Tech. Coords.), Proceedings of Our National Landscape: 
A Conference on Applied Techniques for Analysis and 
Management of the Visual Resource. (USDA/USFS General 
Technical Report PSW-35, pp. 209-215). Berkeley, CA: 
Pacific Southwest Forest and Range Experiment Station. 

Kaplan, R., Kaplan, s., & Wendt, J. (1972). Rated preference 
and complexity for natural and urban visual material. 
Perception and Psychophysics, 12, 352-356. 

Kaplan, S. (1979). Perception and landscape conceptions and 
misconceptions. In G. H. Elsner & R. C. Smardon (Tech. 
Coords.), Proceedings of Our National Landscape: A 
Conference on Applied Techniques for Analy~is and 
Management of the Visual Resource. (USDA/USFS General 
Technical Report PSW-35, pp. 209-215). Berkeley, CA: 
Pacific Southwest Forest and Range Experiment Station. 

Kaplan, s., & Kaplan, R. (1982). Cognition and environment. 
New York, NY: Praeger. 

Klausner, S. (1976). Recreation as social action. In H. M. 
Proshansky, W. H. Ittelson, & L. G. Rivlin (Eds.), 
Environmental psychology: People and their physical 
settings (pp. 418-432). New York, NY: Holt, Rhinehart, 
and Wilson. 

Klessig, L. L. (1985). Inland lakes: Wisconsin's neglected 
water. Wisconsin Academy Review, 32(1), 5-7. 

Klessig, L. L., Sharp, B., & Wedepohl, R. (1988, September). 
Institutional development and lake management 
activities of a special purpose unit of government. 
Paper presented at the Third International Conference 
on the Conservation and Management of Lakes, Lake 
Balaton, Hungary. 

Kidder, R. M. (1989, April 24). Finding the way in the Maine 
woods. The Christian Science Monitor, p. 13. 

Kopka, s., & Ross, M. (1984). A study of the reliability of 
the BLM visual resource assessment scheme. Landscape 
Planning, 11, 161-166. 



137 

Laughin, N. A., & Garcia, M. M. (1986). Attitudes of 
landscape architects in the USDA Forest Service toward 
the visual management system. Landscape Journal, 5(2), 
135-142. 

Laurie, I. C. (1975). Aesthetic factors in visual 
evaluation. In E. H. Zube, R. O. Brush, & J. G. Fabos 
(Eds.), Landscape assessment: Values, perceptions, and 
resources (pp. 102-118). Stroudsburg, PA: Dowden, 
Hutchinson, and Ross. 

Lewis, P.H. (1964). Quality corridors for Wisconsin. 
Landscape Architecture, 54(2), 100-107. 

Leopold, A. (1949/1966). A sand county almanac. New York, 
NY: Oxford University Press. 

Leopold, L. B. (1969). Quantitative comparison of some 
aesthetic factors among rivers. (U.S. Geological Survey 
Circular No. 620). Washington, DC: U.S. Government 
Printing Office. 

Litton, R. B., Jr. (1968). Forest landscape description and 
inventories- a basis for land planning and design. 
(USDA/USFS Research Paper PSW-49). Berkeley, CA: 
Pacific Southwest Forest and Range Experiment Station. 

Litton, R. B., Tetlow, R. J., Sorenson, J., & Beatty, R. A. 
(1971). Water and landscape: An aesthetic overview of 
the role of water in the landscape. Port Washington, 
NY: Water Information Center. 

Lynch, K. (1960). Image of the city. Cambridge, MA: 
Massachusetts Institute of Technology Press. 

Matlin, M. (1983). Perception. Boston, MA: Allyn & Bacon. 

McHarg, I. (1967). Design with nature. Garden City, NY: 
Doubleday/Natural History Press. 

Meinig, D. W. (1979). The beholding eye. In: D. w. Meinig 
(Ed.), The interpretation of ordinary landscapes: 
Geographical essays (pp. 30-48). New York, NY: Oxford 
University Press. 

Michalson, E. L. (1974). Aesthetics of wild and scenic 
rivers: A methodological approach. (Scenic Rivers Study 
Report No. 11). Moscow, ID: Water Resources Research 
Institute, University of Idaho. 

Miller, J. I., & Taylor, B. J. (1987). The thesis writer's 
handbook. West Linn, OR: Alcove Publishing. 



138 

Miller, P.A. (1984). A comparative study of the BLM scenic 
quality rating procedure and landscape preference 
dimensions. Landscape Journal, 3(2), 123-136. 

Nasar, J. L., Julian, D., Buchman, s., Humphreys, D., & 
Mrohaly, M. (1983). The emotional quality of scenes and 
observational points: A look at prospect and refuge. 
Landscape Planning, 10, 355-361. 

Nassauer, J. I. (1980). A non-linear model of visual 
quality. Landscape Research, 5(3), 29-30. 

Nassauer, J. I., & Benner, M. K. (1984). Visual preference 
for a coastal landscape involving oil and gas 
development. Journal of Environmental Management, 18, 
323-338. 

National Environmental Policy Act of 1969, 42 u.s.c. § 4321 
et seq. 

Pitt, D. G. (1976). Physical dimensions of scenic quality in 
streams. In E. H. Zube (Ed.), Studies in landscape 
perception (Publication No. R-76-1, pp. 143-161). 
Amherst, MA: Institute for Man and His Environment, 
University of Massachusetts. 

Schroeder, H. W. (1983). Variations in the perceptions of 
urban forest recreation sites. Leisure Sciences, 5(3), 
221-229. 

Schroeder, H. w., & Anderson, L. M. (1984). Perception of 
personal safety in urban recreation sites. Journal of 
Leisure Research, 16(2), 178-194. 

Shafer, E. L., Hamilton, J. F., & Schmidt, E. A. (1969). 
Natural landscape preferences: A predictive model. 
Journal of Leisure Research, 1, 1-19. 

Shafer, E. L., & Richards, T. A. (1974). A comparison of 
viewer reactions to outdoor scenes and photographs of 
those scenes. (USDA/USFS Research Paper NE-302). Upper 
Darby, PA: Northeastern Forest Experiment Station. 

Shelby, B., & Harris, R. L. (1985). Comparing methods for 
determining visitor evaluations of ecological impacts: 
Site visits, photographs, and written descriptions. 
Journal of Leisure Research, 17(1), 57-67. 

Shuttleworth, S. (1980). The use of photographs as an 
environmental presentation medium in landscape studies. 
Journal of Environmental Management, 11, 61-76. 



139 

SPSS, Inc. (1988). SPSS-X user's guide (3rd ed.). Chicago, 
IL: Author. 

Steiner, F., & Roberts, J. (1986). Public trust doctrine. 
Landscape Architecture, 76(3), 132, 116, 118. 

Steinitz, c., & Way, D. (1970). A model for evaluating the 
visual consequences of urbanization on shoreline 
landscapes. In P. Rodgers & C. Steinitz (Eds.), Plan 
formulation and evaluation studies- environmental 
analysis: A study of resource use in urbanizing 
watersheds. (US Army Corps of Engineers Contract No. 
DACW-33-68-DC-0151). Washington, DC: U.S. Government 
Printing Office. 

Stilgoe, J. R. (1984). Popular photography, scenery values, 
and visual assessment. Landscape Architecture, 3(2), 
111-123. 

Tips, W. E. J. (1984). A review of landscape evaluation in 
Belgium and some implications for future research. 
Journal of Environmental Planning, 18, 57-71. 

Tlusty, W. G. (1979, October). The North in the '80s: 
Landscape aesthetic values. Prepared for The North in 
the '80s Conference, Cable, WI. 

Ulrich, R. S. (1981). Natural versus urban scenes: Some 
psychophysiological effects. Environment and Behavior, 
13(5), 523-556. 

Ulrich, R. S. (1986). Human responses to vegetation and 
landscape. Landscape and Urban Planning, 13(1), 29-44. 

U.S. Congress. House. (1927). Documents illustrative of the 
formation of the Union of the American States. (H. Doc. 
No. 398). 69th Cong., 1st sess. Washington, DC: U.S. 
Government Printing Office. 

U.S. Department of the Interior. National Park Service. 
(1979). Index of the National Park System and Related 
Areas 1979. (Federal Document No. 024-005-00763-6). 
Washington, DC: U.S. Government Printing Office. 

U.S. Forest Service. (1973). National landscape management: 
Volume 1. (USDA Handbook No. 434). Washington, DC: U.S. 
Government Printing Office. 

U.S. Statutes at Large 17 (1872, March 1). Chapter XXIV, p. 
32-33. 



140 

Vining, J., Daniel, T. c., Schroeder, H. w. (1984). 
Predicting scenic values in forested residential 
landscapes. Journal of Leisure Research, 16(2), 124-
135. 

Voss, K. S. (1988). Evaluation of the effectiveness of 
shoreland zoning on shorelands surrounding lakes in 
Chippewa county. Prepared for Wisconsin, Department of 
Natural Resources, West Central District Headquarters, 
Eau Claire. 

Williams, S. (1985). How familiarity of a landscape affects 
appreciation of it. Journal of Environmental 
Management, 21, 63-67. 

Wisconsin. (1987a). State of Wisconsin: 1987-1988 Blue Book. 
Compiled by Wisconsin Legislative Reference Bureau. 
Madison, WI: Author. 

Wisconsin. (1987b). Wisconsin Statutes 1987-1988 (39th ed.). 
Madison, WI: Author. 

Wisconsin. Department of Administration. (1985). Wisconsin 
Administration Codes. Madison, WI: Author. 

Wisconsin. Department of Natural Resources. (1981a). 
Suggestions for prospective buyers of waterfront 
property in rural Wisconsin. (Publication No. 3-
3500(81)), Madison, WI: Author. 

Wisconsin. Department of Natural Resources. (1981b). 
Wisconsin lakes. (Publication No. 7-3600(81)), Madison, 
WI: Author. 

Wisconsin. Department of Natural Resources. (1982). Public 
or private? I: Navigability. (Publication No. 5-
3500(82)), Madison, WI: Author. 

Wisconsin. Department of Natural Resources. (1987). Report 
of 1987 license sales. Madison, WI: Author. 

Wisconsin. University of Wisconsin-Stevens Point. 
Educational Media Services (1986). [Work of art, 
untitled]. Stevens Point: Author. 

Wisconsin Water Resources Act of 1966, Laws of Wisconsin 
1965-1966, Chapter 614. 



141 

Wohlwill, J. F. (1979). What belongs where: Research on 
fittingness of manmade structures in natural settings. 
In T. C. Daniel, E. H. Zube, & B. L. Driver (Eds.), 
Assessing amenity resource values. (USDA/USFS General 
Technical Report RM-68, pp. 48-57). Fort Collins, CO: 
Rocky Mountain Forest and Range Experiment Station. 

Wohlwill, J. F. (1982). The visual impact of development in 
coastal areas. Coastal Zone Management Journal, 9(3/4), 
225-248. 

Yanggen, D. A. (1973). Wisconsin's shoreland protection 
program: A state/local regulatory approach to natural 
resource protection. Inc. R. Goldman, J. McEvoy, III, 
& P. J. Richerson (Eds.), Environmental quality and 
water development (pp. 354-376). San Francisco, CA: W. 
R. Freeman. 

Zube, E. H. (1973a). Rating everyday landscapes of the 
northeastern United States. Landscape Architecture, 
63(3), 370-375. 

Zube, E. H. (1973b). Scenery as a natural resource: 
Implications of public policy and problems of 
definition, description, and evaluation. Landscape 
Architecture, 63(2), 126-132. 

Zube, E. H. (1984). Themes in landscape assessment theory. 
Landscape Journal, 3(2), 104-110. 

Zube, E. H. (1986). Landscape values: History, concepts, and 
applications. In R. c. Smardon, J. F. Palmer, & J.P. 
Felleman (Eds.), Foundations for visual project 
analysis (pp. 3-19). New York, NY: John Wiley & Sons. 

Zube, E. H., & Pitt, O. G. (1981). Cross-cultural 
perceptions of scenic and heritage landscapes. 
Landscape Planning, 8, 69-87. 

Zube, E. H., Sell, J. L., & Taylor, J. G. (1982). Landscape 
perception: Research, application, and theory. 
Landscape Planning, 9, 1-33. 


