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ABSTRACT 

The expansion of cities has strong effects on the physical 

characteristics associated with a high quality aesthetic environment. 

The value of real estate is assumed to be a function of its location, 

development costs and aesthetic factors. In a market economy the 

landscape has always been viewed as a measure of wealth. Although the 

economic value of a landscape is measured in the production or market 

value of that property, the noncommodity values such as environmental 

quality or scenic beauty may favorably contribute to the economic value 

for a given land use but perhaps not another. Any significant correla

tions found between perceived value and appraised value would be useful 

in planning future land use allocations. 

Owing to projected shifts in popluation, changes can be expected 

within a relatively short time period allowing Scenic Beauty Estimation 

(SBE) surveys to be carried out periodically. The purpose of this 

research is to establish a series of sites and baseline measurements for 

a longitudinal study to monitor public perception of environmental 

quality and appraised real estate values in the Tucson metropolitan 

area. 

vii 



CHAPTER 1 

INTRODUCTION 

The Problem Area 

Since World War II, metropolitan areas of the United States have 

experienced extensive urban growth, both through infilling in the 

already urbanized areas and expansion of the fringe. Although 

industrial, commercial, and -various other land uses contribute to urban 

growth, residential land use is by far the largest contributor both in 

terms of land area developed and people affected. Much of the area 

taken for residential development has previously been in agricultural 

land use and/or in a natural or undeveloped state. Both of these uses 

depend almost wholly on the inherent physical characteristics of the 

land. A problem occurs in that planners, although they may feel that 

agricultural land use can be justified economically to society as a 

whole, cannot economically justify the maintenance of a scenic property 

within the fabric of an expanding metropolitan area. They recognize the 

desirability of maintaining the inherent physical characteristics of the 

landscape as physical amenities of developing neighborhoods, but have 

not been able to come up with the all important economic justifications. 

Tucson, Arizona is a fast-growing city of over 500,000 people 

serving as the economic and cultural center of the southern part of the 

state. Tucson offers the many attractions of the city life, yet it is 

still easy to escape the city to enjoy the scenery of the Sonoran Desert 
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or the nearby Santa Catalina Mountains. Climatic advantages contribute 

to the enhanced availability of outdoor activities, and this continues 

to attract new residents from across the country. 

If we look to the historical record of 1930, Lockwood and Page 

described the city of Tucson as follows: 

Tucson is one of the American towns that has a distinction. 
It possesses a character all of its own. For decades trav-
lers have recognized this fact and each one in his own way 
has enjoyed it, pondered over it, and sought to explain it. 
Tucson somehow piques a stranger's curiosity and stirs his 
imagination. 

With considerable confidence one can assume that the character of 

Tucson has changed immeasurably since 1930 when the population was 

only 32,500 (Arizona Statistical Review) and with equal confidence, 

one can project that the character of Tucson will differ considerably 

in decades to come. The character or sense of place of a community 

evolves imperceptibly over time on a day to day basis but given a 

greater dimension of time, the change becomes more perceptible and, 

therefore, measureable. It is this perceived quality of the 

environment that in part, gives character to a town, city or region, 

and as such lends value to its inhabitants. 

Tucson is projected to be among the fastest growing cities in the 

country reflecting a major population shift from the heavy industrial 

states of the Midwest and New England (Tucson Trends 1980). Between 

1960 and 1980, Pima Countŷ  doubled in population from 265,000 to 

Âll but approximately 13,000 of Pima County residents reside in 
Tucson Metropolitan Area with the remainder in A jo and Green 
Valley. 
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531,000, and by the year 2000 population is projected to rise to 

841,000, an increase of nearly a third of a million (Arizona 

Statistical Review 1980). In light of this projected growth, 

increasing pressure will be placed on current land use patterns as 

well as natural and rural areas adjacent to the population center. 

Concerns over urban sprawl, both current and future, and on land 

use patterns has generated an emotional debate over the issue of land 

use planning in the Tucson basin. Uncontrolled development, urban 

sprawl, traffic congestion, environmental deterioration and other 

growth problems have become increasingly serious as Tucson grows both 

in density as well as geographic area. On the periphery of Tucson, 

the loss of agricultural land, the destruction of desert flora, and 

the impact of mining have become critical concerns as the city 

continues its growth, a growth that is continuing in the face of a 

consensus of predictions about limits to available energy and water 

resources. 

Concomitant with increasing land use pressures has come different 

perceptions of the purpose of land use regulation. In the past the 

rationale for land use regulation was to maximize land values in urban 

areas, while development that did not harm property values went 

unregulated. In the last two decades, however, there has been 

increasing recognition that land regulation should do more than merely 

protect property values. Land regulation should recognize important 

social, economic, and environmental factors as well. 

With the passage of the Urban Lands Bill (1981), the state 

legislature recognized this increasing pressure through establishing 
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the mechanism for the sale or lease of state lands adjacent to 

municipalities such as Tucson to aid in planning future growth. The 

Urban Lands Bill is intended, in part, "to emphasize development of 

urban state lands where growth is appropriate and development 

imminent" (A.R.S. 37-241) by allowing a three-mile wide corridor of 

state lands surrounding the incorporated boundaries to be sold or 

leased as urban expansion encroaches. 

In conjunction with this, Pima County has developed the Southeast 

Area Plan, as the name implies, to plan for projected growth on the 

south-eastern urban fringe. In addition, the Tortolita Area Plan, 

also developed by the County, is a master development plan intended to 

insure the systematic growth of the northwestern region of the Tucson 

valley. The greatest population growth is projected by city and 

county planners to occur in the Tortolita region of the valley owing 

to current land ownership patterns, the availability of underground 

water, and the accessibility and routing of other utilities as well as 

the existence of major roadways. 

Too often in the past, planners used the excuse that the benefits 

from a scenic land use are unquantifiable. They are not alone in this 

viewpoint as both economists and geographers have carefully avoided 

the area of aesthetics in their analysis of the urban growth process. 

However, during the past decade, the focus of study of a group of 

landscape architects, planners, geographers, and behavioral scientists 

(Zube; Bartels; Daniel and Boster; Strome; Burns and Rundell; Shafer; 

Lowenthal; Craik and numerous others), is the quantification of 



qualitative factors aimed toward policy formulation for use in land use 

planning applications. 

The quantification of qualitative factors is conducted mainly 

through the identification of components of the supporting variables 

of these factors and the discovery of ways to measure these 

components. For example, from their work, the components that make up 

the quality of a "scenic landscape" can be recognized, a measurement 

unit supplied, and an estimate of importance provided by empirical 

testing. But, if one wants to know the monetary value of that 

landscape, its econmic value must be determined by people in the field 

of land appraisal or the real estate market place. 

The best indicator of the value of an aesthetic variable is the 

dollar value that society puts on it in a market situation. This is 

not to take the attitude that the only value aesthetics has is 

monetary, but rather that money is the most understandable value 

measure of our society. Proselytizing about the social benefits of 

aesthetics has little value to a planner who must justify his land 

planning decisions on an economic basis. 

The question then becomes, if social values are represented in 

land values, and aesthetics are a realm of social values, then aren't 

aesthetics quantifiable in terms of dollars in the market place? 

Grace Milgram (1968) points up the reasons why knowledge of land 

values is important to the planning profession: 

The price of land is of vital importance in 
the daily conduct of many aspects of private 
business activity. Land price is perhaps the 
most important determinant of the type and 
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intensity of land use at particular locations, 
and therefore of the form of our cities. The 
value of land is a major element in the value 
of real property, whose taxation remains the 
primary source of municipal funds. The process 
of urban development, including the location of 
private construction and public facilities, the 
building of highways and the extension or 
closing down of transit systems, as well as 
public restrictions of use such as zoning and 
subdivision controls, increase or decrease the 
value of the holdings of millions of persons. 

If the planning profession is to plan with people's attitudes toward 

aesthetics in mind, they must know what the emergent trends over time 

are in the importance of the factors of urban growth (including the 

aesthetics factor) in a market situation. 

Urban growth creates many market situations. The factors that 

determine land value can be hypothesized to differ in areas of different 

degrees of urbanization. Based on land use we can generalize three 

market situations based on the degree of urbanization: urban, 

surburban, and rural markets. 

Planners, in their continuing efforts to provide for a quality 

environment, should therefore have a strong interest in knowing what the 

people who are to be affected by a plan have shown to be desirable 

features of a high quality environment and what they might be willing to 

pay for in the future. 

Problem Statement 

A growing population with a fixed supply of land creates a classic 

economic conflict between supply and increasing demand which inflate the 
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cost of land and impinge on development costs and the allocation of land 

in land use planning. Another aspect of the problem between these two 

forces is the geographic expansion of the city commonly called urban 

sprawl which is often characterized by a landscape of unsightly 

billboards, vast junk piles of discarded automobiles, and commercial 

strip development along major roadways. 

Zoning regulations or land use laws are necessary in order to 

prevent the disorderly growth of a community. These regulations, by 

limiting the uses of land within an area, affect the economic value of 

that land as well as the environmental aesthetics or visual quality of 

that area. 

With the expansion of Tucson will soon come changes over time in 

both the visual quality and economic value of the landscape. The 

problem arises that planners know too little about the relationship 

between these variables as they apply to different land use categories 

(urban, suburban, and rural) and how these values may change over time. 

This study has established a series of sites within those land use 

categories and established baseline measurements for reappraisals in the 

future. 



CHAPTER 2 

BACKGROUND 

In short, if one looks at patterns of projected growth in Tucson, 

planning is well underway for the increasing population and geographic 

expansion of the urban area. In light of this projected growth, Tucson 

offers an exceptional opportunity to monitor changes over time in 

environmental aesthetics and real estate values in both an urban setting 

as well as the urban-rural interface. With the population of Pima 

County projected to increase by well over half the 1980 census figures 

by the turn of the century, this study will establish baseline 

conditions for the public's perception of environmental aesthetics and 

land values for the future reappraisals. 

Monitoring 

It is in this larger context that landscape architects, planners 

and land managers must view future planning efforts in order to ensure a 

quality environment and a quality of life for their constituencies. 

However, in order to do so, planners, landscape architects and land 

managers must have reliable, defensible data on which to base their 

decisions regarding environmental quality or aesthetics (Craik, 1972; 

Zube, 1976; Daniel and Boster, 1976). 

From the need for reliab'.e data for future decision making emerges 

the need for investigating perceived compatability of different land 
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uses and their relationship to landscape scenic quality for use in 

future land use planning. McCarthy, et al. (1981) illustrate the need 

for long range monitoring to establish a better understanding of both 

natural and human-caused changes in the landscape to increase our 

knowledge base for such decision making. 

Monitoring is most easily described as repeated measurements taken 

at certain time intervals that, in the future, will provide time series 

data which can be used to show change over time and determine trends. 

Toward this end, McCarthy, et al. state that "monitoring should have a 

defined purpose, clearly stated objectives, and. . .be relevant in the 

future. An inherent problem with monitoring is the function of time. . . 

it is the very phenomenon of 'time' that forces us to recognize 

monitoring as a planning/management function." Purposeful monitoring of 

environmental aesthetics in conjunction with real estate market trends 

will allow better planning and management decisions vis-a-vis zoning and 

land use allocations in the future and the archival photographic and 

videotape record will measure the impact of, and compliance with, the 

legal mandates intended to ensure the continuance of the aesthetic 

quality of Arizona's environment. 

Repeat Photography 

Repeat photography is one methodology available to illustrate 

landscape changes over time. Prior uses of this technique have been 

retrospective requiring locating early photographs showing some aspect 

of the phenomenon under study, determining the location of the original 
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photo, and the returning to the same location to re-photograph the area 

frail the same vantage point. A comparison of the original and 

subsequent photos provided documentation of changes in the landscape 

under study over the time interval involved. 

Photographs are useful when it is possible to relocate the 

original camera site and re-photograph the landscape from the same 

viewpoint. These prior retrospective research studies have required 

lengthy selection of camera sites prior to beginning field work and 

hours of effort to relocate the sites in the field. 

The technique of analyzing paired photographs, or repeat 

photography, has been carried out by Leopold (1951),,Shantz and Turner 

(1958) and Phillips (1963), and in an unparalleled use in the 

Southwest by Hastings and Turner (1965). 

Hastings and Turner (1965) have done the most extensive work of 

repeat photography analysis for the Southwest, and in particular, the 

Tucson Basin. The outstanding contribution by Hastings and Turner 

establishes the value of careful and thorough field work in repeat 

photography and offers valuable insight into the question of vegetation 

change in the Sonoran Desert region. 

While these earlier studies were retrospective in nature and 

relied on black and white photographs, color slides have been found to 

be accurate representations or surrogates of landscapes in landscape 

assessment studies (Daniel and Ittelson, 1981; Daniel and Boster, 

1976; Zube, 1974; Boster and Daniel, 1972). However, while there were 

recommendations found in the literature for reappraising landscape 
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character over the dimension of time (Craik 1972; Daniel and Boster, 

1976), no studies were found to have done so and no studies were found 

to have systematically established a network of sites to gather baseline 

measurements against which future assessments could be compared. 

In addition to the color slide photographs mentioned previously, 

this study has also produced black and white photographs taken at the 

same time and in the same direction as the color slides for the archival 

record. In conjunction with both the color slides and black and white 

photographs, a 360 degree panoramic view of each site, using a portable 

3/4 inch format video camera, was taken to serve as an archival record 

as well. 

Legal Mandate 

Planning emerges from the legal-political process in the form of 

policy formulation at all governmental levels (such as land use zoning 

designations and legal mandates intended to preserve scenic beauty). 

The formulation of policy, therefore, embodies the best intended product 

at a given point in time arrived at through the homogenizing process of 

political decision making. Following the formulation of policy, 

programs are developed to carry out those policies and implement them in 

the planning process. Development projects, in this ideal scenario, 

then apply those policies in the planning, implementation and 

construction of projects resulting in tangible land use changes occurring 
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in the landscape. In fast growing cities such as Tucson, one can expect 

changes in the landscape to occur relatively quickly reflecting policies 

mandated from the state, county, and city levels as they are implemented 

in the process of development and expansion both within the city and on 

the periphery of presently developed areas. 

In a state such as Arizona, where tourism and growth are heavily 

encouraged, one would expect there would be strong controls on scenic 

resources. However, the impetus to protect environmental quality and 

amenity values which gained momentum during the 1960's and early 1970fs 

and which heightened federal concern for aesthetic resources, has seen 

few results within the state. Arizona has shown limited initiative in 

protecting and enhancing its environmental aesthetic resources. The 

limited legislation that does exist has almost entirely been in response 

to threats of federal preemption, to federally-mandated requirements, or 

to financial incentives attached to federal programs. Rather than 

actively promoting state innovations in aesthetic resource management, 

Arizona's response has generally been passive and reactive. 

The current political climate is likely to result in a diminished 

leadership role for the federal government. It has been the federal 

government that has generally created new controls for non-commodity 

values. They have often done this for fear that state and local 

governments will not properly manage these values, or because these 

governmental units do not have the necessary financial resources. The 

Reagan Administration, however, has questioned the need for extensive 

federal involvement in the western states and has prcxnised to return 
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more control to the state and local level. It has also moved to cut 

back on environmental programs which it believes are unnecessary or 

burdensome on state and local economies. 

The current economic climate has also had a major impact on 

Arizona's aesthetic resource management programs. Inflation and 

recession have weighed heavily upon existing programs, and as 

legislators grapple with budgetary constraints, they have had to cut the 

resources necessary for the implementation of others. Commodity values 

have always been a higher priority when compared to non-commodity 

values, and under present circumstances, non-commodity-oriented 

programs, including those relating to aesthetic protection, may be all 

but eliminated by economic limitations. 

It is apparent that Arizona needs to do more to protect and to 

enhance its natural scenic roadways, currently viewed as frills which 

are expendable in the budgetary process. Non-commodity values are also 

generally considered "secondary" by many state agencies, if considered 

at all. Historically, Arizona state government has been interested only 

in resource utilization, fostering activities such as mining and 

ranching. The emphasis continues today, with new exploits such as real 

estate and land development, being added to the list. The emphasis on 

resource production and development appears to be at the expense of 

aesthetic resources. While development and construction lobbies are 

very strong in Arizona, environmental lobbies are not. As a result, 

development often occurs without a full accounting of environmental or 

aesthetic costs. 
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Arizona legislators have not been responsive to the needs of the 

people of the state for an aesthetically pleasing environment, one that 

preserves the unique scenic qualities of the state. The legislation 

Arizona has enacted has typically been the result of federal pressures, 

or in anticipation of pending federal legislation. On the whole, there 

has been little independent initiative on the part of Arizona lawmakers 

in the area of aesthetic resource management. 

To date only seven pieces of legislation have been enacted on the 

state level in Arizona that refer specifically to aesthetics or scenic 

beauty. The statutes include: the Powerplant and Transmission Line 

Siting Committee (1971); the Arizona State Air Pollution Control Act 

(1967); statutes regulating outdoor advertising and junkyards (1973); a 

statute mandating the Arizona State Parks Board to select areas of 

scenic beauty for state parks (1980); a statute establishing the 

parkways and historical and scenic roadways program (1976); and the 

Urban Environmental Management Act (1973)• 

Those state statutes which most directly affect the physical 

characteristics of the landscape, and therefore, would most easily be 

evident in the photographic archival record for future comparisons are 

the Powerplant and Transmission Line Siting Committee (1971); the 

statutes regulating outdoor advertising and junkyards (1973); and the 

Urban Environmental Management Act (1973)• 

The creation of the Arizona Powerplant and Transmission Line 

Siting Committee in 1971 was a reaction to Tucson Gas and Electric Power 

Company's (now Tucson Electric Power) decision to construct a twenty 
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mile-long high voltage transmission line along the Rillito River in 

Tucson. All of the decisions made concerning the project had been 

internal management decisions, the traditional method of utility 

decision making. Normally the Arizona Corporation Commission (ACC) 

would not have interfered with this decision, but public complaints 

mounted and the ACC decided to hold hearings. One of the public 

hearings focused on the visual impact made by the proposed power line. 

While the Commission's decision reaffirmed that it had jurisdiction over 

standards for placement of power poles, it did not want to exercise 

jurisdictional power over high voltage transmission lines until such 

standards could be determined. Coming at a time of growing concern with 

the environmental impacts of energy-related facilities, the Rillito 

controversy was instrumental in illustrating the need for an institution 

at the state level which would have a specific legal mandate to 

investigate the environmental ramifications of transmission line and 

power-plant siting. Since federal legislation which would have 

pre-empted the state role in this area was also pending, it was felt 

that a state-level response might prevent passage of the federal bill. 

Consequently the legislature established the 18-member Powerplant and 

Transmission Line Siting Committee and the transmission line was routed 

along the southern side of the Tucson valley. 

Two years later in 1973, the state passed legislation - a set of 

state statutes - regulating junkyards and outdoor advertising signs 

along primary state and interstate highways. This was a direct 

outgrowth of the federal Highway Beautification Act of 1965 which 
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pressured states into highway beautification programs by threat of 

withholding federal highway funds. Federal funds were appropriated to 

help states implement their programs. The state statute relating to 

outdoor advertising described what kinds of signs are allowed and gives 

the Director of the Arizona Department of Transportation (ADOT) 

authority to use the power of eminent domain to remove nonconforming 

signs. In the beginning, money was spent acquiring signs in the state, 

but the program has since cane to a standstill owing to limited federal 

funding. As a consequence, these statutes have had little impact on the 

physical character of the landscape. 

Arizona's unprecedented growth, with accompanying rapid' 

urbanization, focused attention on the need to plan and control 

municipal expansion. In 1973 the legislature significantly extended the 

land use planning powers of Arizona counties and its cities and towns 

through the Urban Environmental Management Act. Land use regulation was 

increased in scope reaching environmental aesthetic values through the 

regulation of signs and billboards, appearance of buildings as to 

height, size, etc., and the preservation of open space. The act does 

not, however, authorize architectural design and site plan review, or 

amortization of non-conforming uses. Prior to this time there was no 

authorization for towns to participate in planning, although they had the 

power to zone. 

The Urban Environmental Management Act outlines the powers of both 

counties, cities and towns. On the one hand, this legislation 

authorizes, but does not require cities and towns to engage in 
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comprehensive planning; those cities which do elect to plan, however, 

are subject to the act's requirements. On the other hand, the powers 

given to counties are not as comprehensive as those given to cities and 

towns. This is unfortunate since many of the current land use problems 

associated with aesthetics involve unincorporated areas. Counties are 

directed to engage in planning and are directed to form planning and 

zoning commissions, although zoning may be used to thwart objectives of 

the comprehensive plan. 

Arizona counties regulate land use in the majority of privately 

owned property in Arizona because of the relative scarcity of 

incorporated villages, towns and cities in the state. To the degree 

county ordinances show any explicit concern for the importance of 

environmental aesthetic values, it is uniformly through zoning and 

subdivison ordinances. Pima County was a pioneer in Arizona in this 

respect, passing its first zoning ordinance in 1952 which went into 

effect the following year. The ordinance includes provisions for 

landscaping of non-reSidential uses such as roadways and regulation of 

billboards and other outdoor advertising. It was later amended to 

regulate hillside development, and although the latter makes reference 

to scenic value, its primary intent is the protection of the public 

health and welfare through erosion control. 

Tucson has only recently started to consider the visual aspects of 

growth and development. Most of the legislative policy concerning 

aesthetic resource management in Tucson are contained in the 

Comprehensive Plan, the Hillside Development Zones Ordinance, and the 

Tucson Sign Code. 
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The Tucson Comprehensive Plan has had a long and tumultuous 

history starting during the "no growth and eco-raider" period of the 

City's history of the early to mid-1970s. Since the inception of the 

plan, however, the political atomsphere of the city has become more 

conservative and development oriented. The document has been reduced 

substantially from its larger original form and even in its present 

abbreviated form, the Comprehensive Plan (1978), contains only two 

sections dealing with environmental aesthetics. Those policies deal 

with preserving open space and are based on the rationale that the 

mountains surrounding Tucson and its natural setting in the Sonoran 

Desert is an "irreplaceable major asset" to the city (Section 3). 

Tucson's Hillside Development Zones Ordinance (1980) is virtually 

a copy of Pima County's Hillside Development Zone Ordinance. While the 

ordinance is based on public safety and welfare, portions of the 

legislation consider environmental aesthetics which impinge on building 

location, color, and development density in those areas covered by the 

ordinance. Considering the strong political opposition to the hillside 

regulation at the time of its passage, it is surprising that this 

compromise legislation contains the development restrictions that it 

does. • In addition, the ordinance allows for any issues raised by the 

public at required public meetings to be considered. Issues brought up 

at these meetings are often aesthetic in nature, and are considered on 

an item by item basis. 

Perhaps of all the legal directives considered thus far, the 

Tucson Sign Code will have the greatest and most immediate tangible 
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impact on the visual quality or aesthetics in the developing areas of 

the city. The Tucson Sign Code has the purpose of regulating outdoor 

advertising. The legislation is intended to "enhance the physical 

appearance of the city," "preserve the scenic and natural beauty," and 

"make the city a more enjoyable and pleasing community." While a sign 

code was part of the original Tucson City Ordinances passed in 1952, the 

early version of the ordinance regulated features of signs extending 

over sidewalks only. It wasn't until 1980 that the new comprehensive 

sign code was enacted. 

Under the tutelage of Tucson City Councilman George Miller, the 

Sign Code Revision Committee was organized in 1979 with the goal of 

formulating a sign code bill for consideration by the Mayor and Council. 

Each Council member and the Mayor nominated three committee members from 

a list of potential participants compiled by the city staff for a total 

membership of fifteen. The intent was to insure a broad cross-sectional 

representation of interests in the community. Toward this end, the 

outdoor advertising industry was represented on the Committee by 

representatives from an outdoor advertising company as well as the 

Arizona Sign Association. 

The Committee examined three previously enacted sign codes to 

serve as a basis or model on which to formulate proposals for the Mayor 

and Council to consider. The city sign codes for Scottsdale and Tempe, 

Arizona as well as Eugene, Oregon were used. For well over a year the 

Committee grappled with the issues of sign size, placement, type, zoning 

designation vs. district designation, as well as numerous other related 
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issues. The Committee's efforts eventually culminated in the Mayor and 

Council's passage of•the Tucson Sign Code (Ord. No. 5102 S 2, 2-4-80). 

The greatest strength of the Sign Code lies in changes of the sign 

regulations from being based on zoning designations which may vary 

considerably within small geographic areas to that of district 

designations such as historic districts, the downtown business district, 

or strip development districts with more stringent restrictions as to 

size, height, and distance between signs. The result will eventually 

lead to fewer, smaller, low-profile free standing signs. The question, 

though, is when? 

To deal with the political and legal aspects of such changes in 

the Sign Code, a grandfather clause was included exempting all signs not 

in compliance with the code on the effective date of the code (March 5, 

1980). Only if a non-complying sign is relocated, damaged beyond 50% of 

the appraised value, or the "occupancy of the use" is changed can the 

owner of the sign be forced to bring it into compliance. 

One might ask what the implications are of the grandfather clause 

to the signage blight of Tucson and what alternative could the Sign Code 

Revision Committee or subsequently the Mayor and Council have looked at 

to ameliorate this lingering situation? 

Before considering this question, first let's discuss the role of 

regulatory zoning. By restricting the unregulated proliferation of 

structures and uses, city planners use zoning to control social and 

commercial development in such a manner that urban areas are divided 

into zones which are intended to support homogeneity. Structures and 
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uses which are similar or which, in the mind of the planner, are 

compatible are allowed to develop. Since zoning is dynamic and since 

policy decisions change over time, heterogeneity becomes a problem as 

soon as an existing structure or use no longer is perceived to be 

compatible with its neighboring structures and uses. 

The property rights of the sign owners precluded the other 

alternative used by planners to eliminate nonconforming uses (see City 

of Scottsdale vs. Arizona Sign Association, Inc. 115 Ariz. 233 (ct. 

app.) 1980). Amortization is one method which a city can use to 

eliminate such nonconforming uses; uses which at one time were lawfully 

established and maintained but which no longer conform to the zoning 

ordinance. Through the planning process, the city uses amortization, 

under its police powers, for the purpose of creating a master zoning 

plan. Although some planners dispute the argument that heterogeneous 

uses are inherently detrimental, the dilution of homogeneity through 

noncompliance with the Sign Code erodes the effective intent of the 

regulations. 

Scenic Values 

If scenic value is derived from the "significance that individuals 

place on various parts of their environment" (Zube 1974), then landscape 

planners, land managers and the public at large have generally 

recognized two distinct categories of scenic values. The first category 

includes those unique areas of such critical scenic significance that 
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these areas warrant public involvement in decision making as it applies 

to preservation, protection, or development. High steep slopes (such as 

the Tucson Mountains) or unique scenic or biotic communities (such as 

the Saguaro National Monument) when kept in public ownership may serve 

the population at large. When converted to private and unrestricted 

use, the benefits to be derived from such areas serve a much smaller, 

and usually much wealthier population. 

The second category of scenic values is that which enhances the 

quality of sites already developed or proposed for development. A site 

allowing the opportunity for distant views of the surrounding mountain 

ranges or valley below may be more highly valued both aesthetically and 

monetarily than a site allowing only partial views or views of nearby 

houses or buildings. 

Arthur et al. (1977) present a synthesis and overview of techniques 

developed for evaluating scenic beauty which help delineate the 

approaches available and their applications in the above mentioned 

categories of scenic values. The techniques are grouped into categories 

of descriptive inventories and public evaluations. 

Descriptive inventories comprise the largest category of 

techniques available for assessing scenic resources (Arthur, et al. 

1977; Zube, et al. 1982). Landscape inventories are used by both 

private firms in development planning and public agencies in scenic 

resource planning. However, because inventories are usually completed 

by individual professionals or teams of professionals they may provide 

detailed analyses of scenic areas but are based on subjective 
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professional values and decisions. Landscape inventories include 

methods of evaluating landscapes by analyzing and describing their 

components. Landscape elements such as landforms and vegetative 

patterns are identified, described and rated. The landscape architect 

describes the landscape in terms of design concepts such as unity, color, 

contrast and dominance with little effort made to numerically rank 

categories for comparative purposes, (see: Litton, 1968; U.S. Forest 

Service, 1972; B.L.M. Visual Resource Management, 1977). 

Arthur et al. (1977) assert that descriptive inventories are based 

on several fallacious assumptions. The first assumption holds that the 

value of a whole landscape can be explained in terms of a combination of 

the values of its components. Citing the Gestalt concept that the whole 

is more than the sum of its parts, the authors point out that the 

components of landform, vegetative pattern, and other landscape 

components can be combined in numerous ways to provide different wholes. 

The second assumption contends that scenic beauty is imbedded in 

the components of the landscape, i.e. that it's a physical attribute of 

the landscape. This assumption, then, holds that a description of the 

physical elements constitutes a description of the beauty of the 

landscape. Rather, the scenic beauty of a landscape depends on the 

subjective values of the observer as well as what's being observed. 

The third assumption is related to the second. When used for the 

management of public aesthetic resources, inventories seem to be based 

on the "assumed relationship between professional and public standards 

of scenic beauty", a case which may not be valid. 
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Many working in the field of landscape evaluation, however, 

support the view that judgments should be left to those working 

professionally in the fields of landscape architecture or environmental 

design. The contention is that such individuals have both a more 

sensitive appreciation of landscape quality and are better able to 

express their aesthetic attitudes more comprehensively. In addition, it 

is contended that evaluations produced on the basis of professional 

judgments would be more widely accepted by planners in decision making. 

Turner (1975) points out that, "In other fields of aesthetics the most 

popular is seldom held to represent the peak of achievement. . ." Fines 

(1968), Laurie (1975), Robinson et al. (1976), Anderson et al. (1976), 

Carlson (1977), and Haag (1983) add support to this contention. 

There are others (Daniel and Boster, 1976; Pitt and Zube, 1979), 

however, who are not so convinced that landscape assessment should be 

solely within the domain of planners and landscape architects. Appleton 

(1975) contends that a lack of a generally accepted theory of aesthetics 

is a primary reason why professional judgment shouldn't be considered 

intrinsically superior to the layman's judgment. 

Considerable research has been conducted in assessing perceptions 

of both the natural and developed landscape, and sensitive predictive 

models of these landscapes have been developed using several 

psychometric procedures (Pitt and Zube, 1979; Daniel and Boster, 1976; 

Buyhoff and Wellman, 1978). These models offer great potential utility 

to the landscape architect in soliciting public opinions and attitudes 

about the landscapes represented. However, while these models of 
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environmental aesthetic perception are extremely sensitive to small 

changes in landscape characteristics, other work suggests that the 

differences between the scenic beauty of one landscape scene and another 

in the same landscape span a very small range of values on a very large 

scale drawn from very low aesthetic quality to very high. 

Psychophysical methods of assessing aesthetic quality seem to be 

highly sensitive to changes in stimulus, as in air quality studies, but 

relatively insensitive to differences in observers. Studies of the 

reliability of these experimental procedures (Daniel and Boster, 1976; 

Zube, 1974) indicate that variation between observer groups is small, 

thus allowing general student groups to act as representative surrogates 

for the general public or design discipline majors to represent design 

professionals without distorting results. In addition, the same studies 

indicate that simulations of the environment by photography and color 

slides tend to produce valid results when compared with on-the-ground 

evaluations, supporting the idea that psychophysical techniques 

demonstrate a strong relationship between the physical world and the 

human perceptual system. 

Zube, et al. (1982) in discussing the development of landscape 

perception paradigms note that psychometric procedures based on sampling 

public preferences emphasize problem-focused research which have had 

specific applications to planning, design, and management problems. In 

addition to landscape descriptive inventories, Arthur, Daniel and Boster 

(1977) in their overview of assessment techniques discuss public 

preference models as "generally being based on systematic representative 
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samples" of public preferences for scenic values which when quantitative 

scenic evaluation techniques are used a high degree of agreement is 

found increasing reliability on which to base decision making and allow 

comparison and prediction. Therefore, in establishing a monitoring 

methodology that will include future reappraisals of scenic beauty, it 

is imperative to use a psychometric procedure such as the Scenic Beauty 

Estimation model (SBE) which has been systematically tested for 

reliability in numerous applications and is free of the limitations 

outlined of the landscape descriptive inventories. 



CHAPTER 3 

'METHODOLOGY 

The purpose of this study is to establish baseline measurements of 

the public's perception of environmental aesthetics and the appraised 

economic value for a series of sites in and around the Tucson Valley. 

Future comparisons of these economic and scenic beauty variables may 

indicate changes occurring over time as land use changes occur as 

urbanization and human impact encroach into the surrounding rural and 

natural areas. 

In the development of this baseline data, it is necessary to 

examine two fundamental issues: 

1. Is there a correlation between the perception of scenic beauty 

and appraised real estate value in the sampled sites? 

2. Is there a correlation between scenic beauty and human impact 

on land use type? 

Sampling 

All the monitoring sites were located along public roads so that 

they reflect the regional landscape visible to residents or travelers in 

the region. In addition, public roadways were selected to serve as 

transects for several other reasons. Population settlement and urban 

development follow existing transportation routes as urban expansion 

encroaches into outlying areas. And, in conjunction with this, public 

27 
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roadways offer easy access both now and in reappraisals in the future. 

The roadway transects were chosen to reflect the most likely 

directions of urban expansion in the next two decades based on 

interviews with city and county planning staffs. In addition, for the 

archival record as well as statistical analysis, the roadway transects 

include a wide range of land use types as derived from the city of 

Tucson's 1980 Land Use Survey map of the greater metropolitan area. The 

projected growth of the city population, owing to land ownership 

constraints (state, federal, Indian, mining, etc.), will be primarily 

toward the northwest and secondarily to the southeast. As a reflection 

of this projection, a greater number of transects were selected to 

provide sampling points throughout the northwestern portion of the 

Tucson Valley. 

The transects selected are as follows: 

East and Southeast Houghton Road 

West (Avra Valley) Sandario Road 

Northwest Tangerine Road, El Camino de la Manana, 

Thornydale Road, LaCholla Blvd. 

Crosstown (east-west) Speedway Blvd. 

A stratified random sampling technique was employed in order to 

select a statistically valid sample of monitoring sites for use with the 

Scenic Beauty Estimation Model (SBE). Using USGS 7.5 minute series 

quadrangle maps (Tucson, Tucson North, Tucson East, Tucson Southeast, 

Corona de Tucson, Tanque Verde Peak, Sabino Canyon, Cat Mountain, Jaynes, 

Brown Mountain, Avra, Marana and Ruelas Canyon) as the research site 

area, a kilometer grid was over-laid each quadrangle map. The roadway 
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transects, having been decided upon earlier, were located on the 

quadrangle maps. At the points where the kilometer grid and roadway 

transects intersect determined the sampling population. After numbering 

each point, a random sample was selected to represent a 20% sample for 

each transect. This sample population breakdown is as follows: 

Roadway Sample Size 

Houghton Road 8 

Sandario Road 6 

Tangerine Road 4 

El Camino de la Menana 2 

Thornydale Road 2 

LaCholla Blvd. 3 

Speedway Blvd. 8_ 
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After locating the monitoring sites on the quadrangle maps, they 

were then located on the ground. Each point was staked with high 

visibility orange stakes for subsequent photographing (see Appendix C 

for site locations). 

Scenic Beauty Assessment 

Several psychophysical techniques have been used for the assessment 

of environmental aesthetic preference, including Q-sort (Pitt and Zube, 

1979), paired comparison (Buyhoff et al., 1978), rank ordering (Shafer 

and Brush, 1977), and interval scaling (Daniel and Boster, 1976). The 

techniques usually employ groups of observers whose responses are 

averaged to determine the evaluation of each stimulus. The Q-sort and 
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SBE Scores and Appraised Value 

Transect Site # 
Photo 
NE 

Direction 
SE SW NW XSBE 

Apprai: 
Value 

Speedway 1 -8 20 -13 63 15.5 156,400 
2 15 -29 -20 -17 -12.75 127,600 
3 -52 -99 -88 -3 -60.5 284,300 
4 -90 • -111 -108 -38 -86.75 321,600 
5 -58 -64 -88 -104 -78.5 296.400 
6 -17 -82 -81 -36 -54.0 113,400 
7 -15 19 12 44 15.0 City 
8 30 28 5 33 24.0 County 

Sandario 1 22 22 -51 -19 -6.5 43,200 
2 54 76 6 1 34.25 State 
3 1 73 121 37 58.0 Federal 
4 65 -10 78 46 44.75 Federal 
5 -2 17 26 -9 8.0 36,400 
6 47- • 9 -13 17 15.0 64,100 

Tangerine 1 6 -32 15 12 0.25 130,700 
2 28 35 -1 8 17.5 183,500 
3 41 34 78 33 46.5 State 
4 68 41 -14 59 38.5 State 

Cam. de Manana 1 -14 19 16 13 8.5 180,300 
2 11 37 30 -50 7.0 174,700 

Thornydale 1 -8 36 42 .. 36 26.5 State 
2 31 24 -21 42 19.0 State 

LaCholla 1 66 2 20 -32 14.0 71,900 
2 -O >o 45 17 40 40.0 67,800 
3 8 36 -13 -55 -6.0 County 

Houghton 1 44 22 -35 -20 2.75 110,700 
2 36 53 -27 -5 14.25 State 
3 17 62 -21 -54 1.0 State 
4 -16 -51 -95 -72 -58.5 132,600 
5 -47 -10 -62 -44 -40.75 143,400 
6 -5 -58 -9 70 -0.5 County 
7 -52 -19 32 -40 -19.75 County 
8 22 2 -122 -11 -27.25 173,500 

Figure 1 
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interval scaling methods allow the use of a large number of different 

scenes and therefore are well suited to analysis of the diverse landscape 

scenes in this study. Considerable experience has been gained in the 

use of the Scenic Beauty Estimation Model (Daniel and Boster, 1976), an 

interval scaling technique, in the University of Arizona Psychology 

Department, and therefore this technique was adopted for this research 

study. Scenic Beauty Estimation (SBE) uses scaling models derived from 

signal detection theory (Green and Swetts, 1966) to transfer individual 

ratings into a standardized measure of perceived beauty. For analysis 

the SBE Program (USDA Forest Service, 1976) was used which calculates 

Scenic Beauty Estimates (SBEs) either by observer or stimulus. In this 

study the individual observer scores were used to obtain a mean SBE for 

each stimulus. 

Psychophysical methods of assessing aesthetic quality seem to be 

highly sensitive to changes in stimulus but relatively insensitive to 

differences in observers. Studies of the reliability of these 

experimental procedures (Daniel and Boster, 1976; Zube, 1974) indicate 

that variation between observer groups is small allowing general student 

groups to act as surrogates for the general public or design discipline 

majors to represent design professionals without distorting results. In 

addition, the same studies indicate that simulations of the environment 

by photography, color slides, or other media tend to produce valid 

results when compared with on the ground evaluations, supporting the idea 

that psychophysical techniques demonstrate a strong relationship between 

the physical world and the human perceptual system. 



The most frequent applications of the SBE Method have involved the 

use of color slide simulations of landscapes and this procedure was 

followed in this study at each of the 33 sites, color slides were taken 

from the roadway in each of four directions at 90° to each other 

(Appendix A). No attempt was made to compose or to otherwise enhance 

the scenes depicted. Following processing, the slides were coded by site 

and photographic directional orientation and were then randomly inserted 

into Carousel slide trays for-- ranking by the panel of observers. 

The SBE panel of observers was composed of twenty-eight Liberal 

Arts undergraduates at the University of Arizona who were read standard 

instructions at the beginning of the test briefly describing the study 

and giving instructions in the use of a one-to-ten scale, scoring scenes 

from 1, low scenic beauty, to 10, high scenic beauty (Appendix B). As 

is standard in the SBE Method, the slides were cadenced at eight second 

intervals. 

Appraised Real Estate Value 

The real estate value for each site was obtained from the Pima 

County Tax Records for 1983. Being public record, this source of data 

is the most cost-effective source for reliable data as well as being 

readily available. The aggregate for both land values and improvements 

were used for properties within a radius of 50 yards of each staked site 

to allow inclusion of those properties visible within the fore-ground 

and middle-ground of the color slides. Most of the sites, however, are 

currently unimproved and future improvements will be governed by changes 
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in zoning regulations as proposed in the Tortolita Area Plan, the 

Southeast Area Plan, or variances sought by property owners. The sites 

were located on the tax book map, the surrounding properties within the 

50 yard radius noted, and then the full cash value of each property 

aggregated to arrive at the value for each site. Fourteen of the sites, 

however, are owned by the city, county, state or federal government and 

while not being assessed for taxation, serve as controls in the SBE 

analysis and the archival record. See Figure 1. 

Analytical Procedure 

The issues and objectives of this study were concerned with 

measuring the perception of environmental aesthetics and economic value 

of real estate and examining the relationship of scenic beauty with 

human-impacted land uses. The dependent variable for both tests was 

observer rating, the independent variables were assessed economic value 

and land use. The SBE model assumes that the ratings are normally 

distributed and that the observer group is drawn at random frcra a larger 

population. The number of slides for this study was 132 while the 

number of observers was 28. 

Analysis of Variance, ANOVA, allows the researcher to determine 

the main effects of interaction between those variables and the effect 

of them in combination. Use of ANOVA and the F ratios for the null 

hypothesis probability allows for the determination of minimal 

statistical criteria, i.e., that the evaluation of scenes are not the 
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result of random decisions by the observers. Once the significance is 

determined in the ANOVA, the nature and reliability of independent 

variable effects can be examined by various correlation procedures. 

Investigation of the reliable use of rating scales by a group of 

observers when each evaluates each of "N" stimuli or scenes is 

accomplished using the formulation in Figure 2. The resulting 

correlation coefficient, rg, is a measure of the reliability of the 

results when compared with the expected characteristics of the 

population from which the observers are drawn. The intraclass 

correlation, riGG, is a measure of observer reliability, i.e., how 

likely the individual observer is to reflect the mean ratings of the 

group. To further investigate observer to observer correlations, 

Pearsons correlation coefficients are calculated to assess the agreement 

of each observer's ratings with the mean of all ratings and of each 

observer's ratings with those of every other observer, the latter 

indicating whether the intraclass correlation is the result of, say, 

many moderate correlations of one observer with another or of the 

average effect of smaller groups with low correlation between themselves 

and high within. 

Reliability 

Reliability can be assessed in terms of the ability of the method 

to produce the same measurement of separate applications to the same 

stimulus and the same set of observers. ANOVA, group reliability, and 

inter-rater reliability tests were performed. The low probability 

scores for the "F" test allowed rejection of the null hypothesis that 
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Statistical Procedures Used in Analysis 

General ANOVA Model: Ratings 

(degrees of (Mean 
freedom) Square) 

Source df. MS. 

Observers (0-1) MS0 
Slides (N-1) MSs 

Observers x slides (0-1)(N-1) MSos 

(probability) 

Reliability MSs 
(GrOUp) Vrr = 

MSs + MSos 

Reliability 
(Observer) ricc = 0(MSo - MSos) 

MSs + (O-DMSQS + 
N 

0 = number of observers 
N = number of slides 

ANOVA techniques used: EMDP - 8v (UCLA, 1979) for equal cell size mixed 
models 

PEARSON CORRELATION: SPSS (Northwestern University, 1979) 

These statistical procedures and computations are used throughout the 
experimental section. To avoid repetition of explanation, reference 
should be made to these general models. 

Figure 2 
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the observers are responding randomly. However, while the group 

reliabilities are similar to the values usually achieved in SBE analyses 

(rg = 0.92), the intra-olass correlations or observer reliabilities are 

rather low (r-[CG = 0.28). This suggests significant lack of consensus 

between the observers in the rating group. 
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ANOVA Summary (SBE) 

Mean 
D.F. Square F P 

Observers 27 192.05 68.14 0.000 
Slides 131 33.78 11.99 0.000 
Obs. x slides 3,537 2.82 

rg = 0.92 îcc = 0*28 

Figure 3 
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Scenic Beauty and Appraised Value 

Only those sites in private ownership could be included in 

calculating the correlation between perceived environmental aesthetics 

and appraised value. Excluding the 14 sites in public ownership (city, 

county, state, or federal), 19 sites were included for computing the 

correlation coefficient (Pearson r). Figure 1 gives the SBEs for all 

sites as well as the appraised value for those in private ownership. In 

addition, the range of SBEs for all sites should be noted. 

In computing Pearson r, the highest SBE scores for each site were 

used in an attempt to examine the strongest possible relationship 

between scenic beauty and economic value in the sites sampled. However, 

in spite of using the highest possible SBE value the correlation 

coefficient (r) was only -0.48 and thus, at the .05 level of 

significance, the null hypothesis cannot be rejected and there is 

apparently not a positive correlation within the site population from 

which the 19 sites were selected. The scattergraxn (Figure 4) illustrates 

graphically the lack of any linear relationship in the sample between 

the two variables. Based on r2, only 2356 of the variance in the scenic 

beauty variable can be explained by variance in the variable of 

appraised value. 

Scenic Beauty and Land Use Categories 

In order to examine vhether or not there was a significant 

relationship between the SBE scores and human impact, three land use 
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catergories were determined based on ownership and degree of human 

impact. The three land categoreis were: publicly owned, rural/natural, 

and urban/suburban. 

The 1980 Land Use Survey Map for the metropolitan area of Tucson, 

in conjunction with land ownership (private vs. public), and the 

relative degree of human impact in privately owned land served to 

establish three broad land use categories (see Figure 5). 

1. Those sites in public ownership (N=12)(city, county, state, 

and federal) exhibit the lowest degree of human impact. While 

in the future some of these sites may be converted to private 

ownership, at present they serve as a control for future 

comparisons. 

2. The Natural/Rural sites (N=12) are those sites in private 

ownership but without visible dwellings current1/ in 

agricultural uses, or relatively undisturbed Sonoran Desert 

vegetation. The photographs of these sites may exhibit 

utility poles or barbed wire fences. 

3. The Urban/Suburban sites (N=9) are also in private ownership 

but exhibit residential dwellings, commerical strip 

developments, and exhibit a high degree of human impact. 

In order to determine whether the variance between and within each 

of the land use categories was significant, analysis of variance (ANOVA) 

was conducted using the highest SBE scores for each represented site in 

each of the three categories. Based on the F ratio, the difference 

between groups was found to be large and the results found to be 

significant (Figures 6 and 7). 
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Sites by Land Use Categories 

Land Use Category Transect Site #'s 

Public Ownership Speedway 7,8 
Sandario 2,3,4 
Tangerine 3,4 
Thornydale 1,2 
La Cholla 3 
Houghton 2,3,6,7 

Rural/Natural Speedway 1 
Sandario 1,5,6 
Tangerine 2 
Cam. de Manana 1,2 
La Cholla 1,2 
Houghton 4 

Urban/Suburban Speedway 2,3,4,5,6 
Tangerine 1 
Houghton 1,5,8 

Figure 5 



ANOVA - Land Use Categories 

Public (N=12) Rural/Natural (N=10) Urban/Suburban (N=9) 

SBE SBE2 SBE SBE2 SBE SBE2 

34.25 
58.0 
44.75 
46.5 
38.5 
26.5 
19.0 
-6.0 
14.25 
1.0 
-0.5 
-19.75 

1,173-06 
3,364.0 
2,002.56 
2,162.25 
1,482.25 
702.25 
361.0 
36.0 
203.06 
1.0 
.25 

390.06 

15.5 
-6.5 
8.0 
15.0 
17.5 
8.5 
7.0 
14.0 
40.0 
-58.5 

240.25 
42.25 
64.0 
225.0 
306.25 
72.25 
49.0 
196.0 

1,600.0 
3,422.25 

-12.75 
-60.5 
-86.75 
-78.5 
-54.0 
0.25 
2.75 

-40.75 
-27.25 

162.56 
3,660.25 
7,525.56 
6,162.25 
2,916.0 

.06 
7.56 

1,660.56 
742.56 

Total 256.5 11,877.74 60.5 6,217.25 -357.5 22,837.36 

Mean 
SBEs 

21.38 6.05 -39.72 

Mean 
Squared 

457.10 36.60 1,577.68 

Figure 6 



ANOVA Summary for Land Use Categories 

43 

Sum of Squares 

Total 40,879.44 

Between 
Groups 19,996.49 

Within 
Groups 20,882.95 

DF Variance Estimate 

30 

2 9,998.25 

28 745.82 

Figure 7 
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As in the previous experiment that included all 19 sites in 

private ownership, the highest SBE value and the appraised value for 

each site in both the Natural Rural and the Urban/Suburban land 

categories were used in calculating correlation coefficients to examine 

whether or not there may be a stronger linear relationship between the 

two variables when based on degree of human impact. 

For the Natural/Rural category (Figure 8), Pierson r = +.51 which, 

at the .05 level of significance, does not allow rejecting the null 

hypothesis. Apparently, for the Natural/Rural sites there is not a 

significant linear correlation between the two variables. Based on r2, 

only 26% of the variance in the appraised value can be explained by 

differences in the SBE value. 

However, in the Urban/Suburban category (Figure 9), the 

correlation coefficient (r) was found to be -.66, which at the .05 level 

of significance, was found to be a statistically significant negative 

relationship, which based on r2, reflects that 44$ of the variance of 

the appraised value can be explained by the scenic beauty. Within the 

site population from which the Urban/Suburban sites were selected, there 

appears to be a relatively strong negative relationship. Among these 

highly human-impacted sites, as the scenic beauty values decrease, the 

appraised values increase. 

Discussion 

One indicator of the value of an aesthetic variable is the dollar 

value that society puts on it in a market situation. While there are 
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numerous factors affecting the economic and appraised value of a 

landscape site, the general assumption (Bingham, 1971) is that land 

value is determined by its accessibility to economic activities 

(shopping, employment, etc.), by its amenities (utilities, neighborhood, 

views, etc.), by its topography and by its present and future uses 

(industrial, commercial, residential). 

In comparing the mean SBEs for the three categories of human-

impact, the high-scoring publicly owned land (X = +21.38) all depict low 

levels of human impact and range from fairly flat open grazing land to 

fairly lush Upper Sonoran Desert vegetation characterized by dense 

stanas of Saguaro, Palo Verde, and Ocotillo. Those scenes scoring the 

highest of all the sites were the two sites within the Saguaro National 

Monument with mean SBE scores of +58.0 and +44.75. The Rural/Natural 

landscapes (X~ = +6.05) reflect a mix of scenes depicted and include 

undisturbed Sonoran Desert vegetation and a low to moderate degree of 

human impact. However, the Urban/Suburban group of slides (X = -39.72) 

range in scenic content from low density housing (1 house per acre) to 

strip development along Speedway Boulevard with the lowest scene of all 

(SBE = -110) on Speedway just west of Alvernon Way. 

Within the Urban/Suburban category, however, the correlation 

coefficient was found to be a statistically significant relationship. 

Among these highly impacted sites, as the perceived quality of 

environmental aesthetics decreases, the economic value of those sites 

increases. The Speedway Boulevard sites 4 and 5, for example, have both 
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the lowest raw and mean SBE scores yet are the highest in appraised value 

which contributes significantly to the correlation found in this 

category. The other sites in the Rural/Natural category lack that 

degree of disparity between the variables. Those development factors 

that contribute to increased economic value (accessibility and 

commercial land use) are perceived to decrease the factors that 

contribute to a high degree of environmental aesthetics. 
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CHAPTER 4 

SUMMARY 

Isn't Tucson—out there in the Golden West, in the 
grand setting where the skies are not cloudy all day— 
supposed to be a flowering of the American Dream? One 
envisions teen-agers who drink milk, wear crewcuts, go 
to bed at half past nine, say "Sir" and "Ma'am" and 
like to go fishing with Dad. Part of Tucson is like 
this—but the city is not yet Utopia. It is glass and 
chrome and well-weathered stucco; it is also gimcrack, 
ersatz and urban sprawl at its worst. Its suburbs 
stretch for mile after mile—a level sea of bungalows, 
broken only by mammoth shopping centers, that ultima
tely peters out among the cholla and saguaro. 

These excerpts are taken from an article that appeared in Life 

magazine in 1966 detailing the grisly murders of three high school girls 

by the "Pied Piper of Tucson", Charles Schmid. For a city such as 

Tucson, whose economy is well entrenched in tourism, this sort of 

national exposure is less than sought after. The image of a warm, 

relaxed lifestyle carefully cultivated by the tourist industry and the 

Chamber of Commerce was severely shaken by this article's description 

of the Old Pueblo. Not only was the physical description of the city 

tarnished but the social ethic was as well. 

The impact of this article has proven to be long enduring and has 

added an interesting, if not erroneous, contribution to the folklore of 

Tucson. Although there is the common misconception in the local body of 

folklore that this Life article made the assertion that Speedway 

Boulevard was reputedly the ugliest street in America (hence its 

49 
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inclusion in this study), no where in the article is such a statement 

made. Through whatever convolutions this story may have evolved, it may 

have influenced the consideration of environmental aesthetics in the 

passage of local ordinances such as the Tucson Sign Code or the Hillside 

Development Ordinance. Far be it for me to attempt to right this 

erroneous distinction since it may serve as motivation to the residents 

of Tucson to further protect and enhance the visual quality of the City! 

In the ensuing 18 years since the Life article, though, little has 

changed. The urban sprawl continues unchecked, encroaching in all 

directions into the desert. The population continues to grow, nearly 

doubling that of-1966, and bringing with it the concomitant social and 

congestion problems endemic to any rapidly growing city. 

If scenic beauty concerns are within the realm of societal values 

as expressed through political or legislative actions and the economic 

market place, then these factors merit the establishment of baseline 

measures for future comparisons and to measure compliance with those 

legislative acts established to protect or enhance environmental 

aesthetics. Repeated measurements will provide time series data which 

can be used to show change over time and determine trends. Given the 

limited availability of land in private ownership, coupled with a 

burgeoning population, conflicts among competing land uses and concern 

for environmental quality are increasing and will likely continue to do 

so into the foreseeable future. 

This study is the first attempt to systematically establish a 

series of sites in and around Tucson for long range monitoring of scenic 
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beauty values using an objective user-based model and the corresponding 

appraised real estate value of those sites. Through repeated 

applications over time, trends should emerge that would reflect 

predictable changes between scenic beauty and economic value as 

urbanization encroaches into the presently rural and undeveloped natural 

areas. 

On a local level, this same methodology could be modified and 

expanded to establish a network of sites within state land .holdings 

within the jurisdiction as outlined by the State Urban Lands Act. This 

law established the procedures and mechanism through which state land 

holdings within a three mile corridor surrounding the incorporated city 

limits of both Tucson and Phoenix can be leased and developed under 99 

year provisions to allow urban expansion while providing increased 

state revenues. Through establishing baseline measurements of public 

values relating to natural beauty and adjacent real estate values, the 

decisions relating to future land use allocations of these state lands, 

for green belt open space as well as development, could be based on 

systematically gathered data rather than a subjective assessment of what 

constitutes natural scenic beauty. 

Within the city limits of Tucson, the concept of monitoring scenic 

beauty might be applied to establishing a network of sites along major 

commercial strips to measure the compliance with, and impact of, the 

Tucson Sign Code of 1980. The Tucson Sign Code established height, size 

and placement restrictions on outdoor advertising signs constructed 

after the Code went into effect. Owing to a grandfather clause, those 
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signs existing prior to implementation were exempt from the regulations 

unless alteration of the sign in excess of 50% of assessed value or if 

the property changed ownership. Given sufficient time, the street-

scapes along some well established commercial strips such as Speedway 

Boulevard, Grant Road or Alvernon Way will eventually succumb to the 

provisions of the Sign Code with a discernable change occurring in the 

environmental aesthetics of those major roadways. 

This research had three objectives at the outset. The first of 

these was to investigate the relative importance of the relationship 

between the aesthetic factor and economic value of a series of sites 

surrounding the greater metropolitan area of Tucson. The second 

objective was related to the first. In the sampled sites, was there a 

correlation between the aesthetic factor when examined against the 

degree of human impact on the site? And the third objective is a 

by-product of the first two: to establish a series of sites and 

baseline measures of the two variables for long term monitoring as 

urbanization encroaches into what are currently relatively natural or 

rural areas around the periphery of Tucson. 

In evaluating the research design of this study, there are a 

number of recommendations to be made for future studies examining the 

values of real estate value and scenic beauty. While the Scenic Beauty 

Estimnation model has been found to be highly reliable in repeated 

tests, the greatest weakness of this study lies in the use of appraised 

value based on a ; patial measure (50 yards in all directions) from the 
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photographic station points. A number of properties transcended the 

spatial measure and presented a dilemma in calculating a monetary value 

for each site. Initially the use of real estate appraisals by licensed 

appraisers was investigated but proved prohibitively expensive ($1,500-

$2,000) for the 19 private sector sites. Although the Pima County tax 

records presented the spatial measure dilemma, they were public record 

and available without charge. A future study should be conducted to 

examine the relationship between licensed appraisals and scenic beauty 

values on these sites. 
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PHOTOGRAPHIC METHODS 

The photographic record and videotapes of the sites represent the 

existing conditions in the Spring of 1982 and will provide a visual 

record for future comparisons of land use and vegetation changes as they 

occur. 

Videotaping 

In order to provide a visual record of the larger context of the 

areas represented by the color slides and black and white photographic 

prints, during March and April, 1982, a 360° videotaped panoramic 

archival record was made of each site, using a portable Sony 3/4 inch 

format video camera mounted on a tripod at eye-level, a sixty second 

panoramic view of each site was recorded using Scotch UCA20s Color Plus 

Videocassettes. 

Each pan was begun with the camera orientation facing north. The 

videocamera, mounted and leveled on a swivel-mount tripod, was then 

turned in a clockwise direction completing the 360° pan in approximately 

sixty seconds. 

All site locations were videotaped from the center of the roadway 

transects with the exceptions of Speedway sites 2, 3, 4, 5, 6 owing to 

the physical danger imposed by the high traffic volume and speed. Those 

sites were recorded from the north shoulder of the roadway. (This was 

also the case with photographing the color slides and black and white 

prints of those sites). 
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Color Slide Photographs 

Four color slides were taken at each site using a 35mm SLR camera 

with a 55mm lens during the Spring of 1982 for use in administering the 

Scenic Beauty Estimation survey. Using Kodak Ektachrome 200 ASA film, 

four slides were taken at eye-level at an approximately 45° angle from 

the direction of the roadway to represent the area in measuring the 

public's perception of environmental quality. After the first 

photograph was taken then the camera was rotated approximately 45° for 

the second, rotated again for the third and again for the fourth. 

The slides were taken from the center of the roadway transect in 

order to reduce the amount of roadway surface appearing in the 

foreground of the slides which might affect respondents' reaction to the 

scene in the SBE survey. (As previously mentioned, Speedway sites 2-6 

were photographed from the north shoulder.) The slides were processed 

and labeled by site and directional orientation. 

Black/White Photographs 

To serve as an archival record of the condition of the sites, 

black and white color prints were taken of the sites at the same time 

the Ektachrome slides were taken. Using Kodak Panatomic X film, 32 ASA, 

loaded in a second 35mm SLR camera, each site was photographed at 

eye-level. The film was processed and printed and the prints labeled by 

site number and directional orientation. 

Scenic Beauty Estimation (SBE) 

Following the processing and labeling of the color slides, they 
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were randomly selected and placed in two Carousel slide trays for use in 

administering the SBE survey. As each slide was placed in the slide 

tray its site and directional orientation was recorded. Since there 

were four slides taken at each site, the total number of slides used for 

ranking preferences was 132 with 10 additional introductory slides so 

the viewer respondents could be introduced to the range of landscapes 

represented. 

The SBE survey was administered in October, 1982. Twenty-eight 

University of Arizona Liberal Arts undergraduate students served as the 

respondent sample. Each student was given a scaled response sheet for 

rating the slides. The scale range was from one to ten with one 

reflecting a low perception of environmental quality and ten reflecting 

a high value of environmental quality. The Scenic Beauty Estimation 

Instructions were read and questions the respondents raised were 

answered. A Kodak Carousel slide projector with a built-in automatic 

timer was used. Each slide was projected for 8 seconds for the 

respondents to view and scale on the response sheet. At the conclusion 

of the session, the scaled response sheets were collected for processing 

by the Scenic Beauty Lab at the University of Arizona. 

Archival Record 

The results of the SBE survey and the real estate values are found 

in Figure 1 to serve as the baseline measurements from which future 

reappraisals can be compared. The vidotaped panoramic shots, black and 

white photographs, and the color slides are on file in the Division of 
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Landscape Resources, School of Renewable Natural Resources, University 

of Arizona. The 7.5 series USGS quadrangle topographic site location 

maps are found in Appendix C. 
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SCENIC BEAUTY ESTIMATION INSTRUCTIONS 

Many agencies manage the landscape and plan for current and future 

uses. Each decision about land use involves inputs from many people: 

ecologists, local residents, landscape architects, planners, and the 

general public. In my research I am attempting to determine baseline 

data on perceived environmental quality for future comparisons. Your 

participation is voluntary; if at any point you do not wish to 

participate further, please sit quietly until we are finished. Do not 

put your name on the response; all your responses will remain anonymous. 

I am going to show you some color slides of several areas. Each 

scene represents a larger area. I would like you to evaluate the 

environmental quality of the area in which each slide was taken, rather 

than the slide itself. The photographs were taken at random locations 

and at different times throughout the year in each area, and the weather 

and lighting conditions vary somewhat from one slide to the next. Please 

try to ignore these photographic characteristics and make your judgement 

on the basis of your impression of the place represented by the picture. 

The first few slides will be a preview, just to give you an idea 

of the kind of areas you will be seeing. After the initial slides, I 

will announce that you are to begin rating the next slides, using the 

rating response scale at the top of your response sheet. Note that the 

scale ranges from one, meaning you judge the area to be very low in 

environmental quality, to ten, indicating very high environmental 

quality. You should assign one rating, from one to ten, to each slide. 
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Your rating should indicate your judgement of the environmental quality 

of the area represented by the slide. Please respond to each slide. 

Are there any questions before we begin? 

First I will show you some preview slides. These are just to give 

you an idea of what the areas are like. You are not to rate these 

slides. 

Now we will begin. You should rate each of these slides using the 

ten-point scale. Write your judgements on the answer sheet in the 

blanks next to the slide number. Any questions? 
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\ PasciwJ5flirî l̂lp;njlUr-l rascua_xami_j 
 ̂ VIndian V"' 

cjio Tower 

Arlzbnai 

School 
C 0 U N-T-RY—C LI B 

Swimming 

m 
LANE 

ROAD MAR?s 

10 Radio 

_ Memo 
""SS ̂ Sch| I Clay\;\\ • 

3M 2362 

SchV 

H 
a 

n 
LJO 

Tucson Quad 
Figure C-15 

Speedway #6, o 
Scale 1:24,000 



CJJ05 

ANKLAM 

-3000: 

Cat Mountain Quad 
Figure C-16 

Speedway #7, 
Scale 1:24,000 



79 

o J506i 

.RalSrŴ vjl' 
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