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ABSTRACT 

As the population of the United States increases, pressures on Park boundaries are also 

increasing. The buffer zones around park units are disappearing due to external 

encroachment, causing adverse effects to park resources. It has always been assumed that 

there will be a negative effect on Park resources resulting from near park development, but 

the effects have not been documented. This research examines the effect that near park 

development has on the overall quality of visitors experience at Tuzigoot National 

Monument. Subjects showed a preference for natural settings by consistently rating non-

built development alternatives higher than residential and commercial alternatives. 



7 

INTRODUCTION 

The underlying assumption of this research is that overall quality of the visitor's 

experience at a National Park or monument is affected by the area surrounding 

the Monument. National Parks were created within a political arena and as a 

result their legal boundaries reflect political comprise and ecomonic 

concessions (Ise, 1961). More often than not it came down to what land was 

available and how it could be justified to create a National Park. In the creation 

of early parks, it was frequently written into the legislation that there was nothing 

of economic value (e.g, mineral rights) in the area that was to be made a 

National Park. 

National Parks were traditionally carved out of other federal land, usually from 

National Forest Service holdings. The areas chosen were normally picked for 

their scenic attributes, cultural values, and /or monumental geological features. 

Usually it was only part of an ecosystem, or part of a watershed or part of a 

mountain that was included in the Park boundaries (Newmark, 1985). In a 

study of eight of the largest National Parks in the western United States, seven 

of the eight parks had biotic boundaries that exceeded their legal boundaries. 

Biotic boundaries are defined as the minimum boundary need to maintain 

existing ecological processes and a given assemblage of species within a 

National Park (Newmark, 1985). 

Carving National Parks out of other federal holdings created an unintended 

problem. The Park Service and other governmental agencies usually have 

different mandates and goals for the management of their holdings. At times 
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these management proscriptions can be at odds with each other. Because of 

the capricious nature of most National Park boundaries, the actions of one 

agency can have a detrimental effect on the resources of another agency. This 

was demonstrated in Redwood National Park in California when shortly after 

the official designation of the park, a large number of old-growth redwoods were 

toppled because of abnormally high runoffs, which were attributed to the 

logging of upstream portions of the park's watershed (Runte, 1979). 

As the population of the United States increases, pressures on park boundaries 

are also increasing. Urban areas are encroaching on parks that were at one 

time in rural areas. "Most of these great parks were at one time pristine areas 

surrounded and protected by vast wilderness regions. Today, with their 

surrounding buffer zones gradually disappearing, many of these parks are 

experiencing significant and widespread adverse effects associated with 

external encroachment." (Gregory, 1982, p. 76) 

There are a myriad of reasons that near-park development occurs. There are 

conflicting management goals between government agencies. Often local 

governments are interested in the economic benefits that a development may 

bring. Private property holders may not perceive their activities as a threat to 

the park. 

At present there is little understanding of the trade-offs that exist from near-park 

development. The local governments perceive an increase in taxes, or jobs that 

result from development projects, but there is little understanding of the loss in 

tourism and tourist dollars that result from development near National Park 

facilities. The benefits to local economies of development projects are usually 
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easy to put numbers on, but the effects on park resources have not always been 

easily quantifiable. 

This study is a first step in the research of the impacts of near-park development 

on park resources. This will hopefully be a starting point for future research that 

will give local governments a better understanding of what the true benefits and 

losses are that result from near-park development. 

This research will focus on the quality of the experience at a National 

Monument. For example, it has typically been assumed that there will be 

negative effects on Park resources resulting from near-park development, but 

the effects have not been documented. IJttle is currently known about the visual 

impacts of development near National Parks. The particular emphasis of this 

thesis is to document the visual impacts development has on perception of Park 

resources. 
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LITERATURE REVIEW 

Park boundaries are not insulating membranes that protect park resources from 

the outside world. Park boundaries are administrative edges placed somewhat 

arbitrarily across biological systems, geographical formations, or social 

systems. Pre-existing land ownership usually determines where park 

boundaries can be placed, irrespective of any natural system. Typically, 

reserve boundaries show angular edges,and reflect what has been made 

available for protection." (Schonewald-Cox and Bayless, 1986) 

Schonewald-Cox and Bayless (1986) propose that administrative boundaries 

should be viewed as filters. The filter is activated by legislation stating how 

people should act in regard to the park. The administrative boundary may be 

intangible, but its effects are most certainly tangible. White the filter may act to 

regulate movement of certain destructive processes, it has no effect on various 

other processes. The park boundary protects the park's resources from direct 

human activity such as logging, mining, and hunting, but provides little or no 

protection from indirect effects caused by activities outside of the park 

boundaries. There are many things that freely traverse the filter: wildlife, air 

pollution, water pollution, noise, plant succession, fire and visual access all 

readily cross park boundaries. 

The park boundary "influences and is influenced by sociological properties 

associated with surrounding land use and human communities in the reserves 

vicinity." (Machlis and Tichnell, 1985) The town of Jackson Hole, Wyoming 
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depends on tourism generated by Grand Tetons National Par'.. The town's 

livelihood is intertwined with the health of the adjacent National Park. 

This view of Schonewald-Cox and Bayless of boundaries as filters implies that 

both internal and external aspects of boundary-related processes must be 

integrated into the analysis of park design and management. Aspects of 

biology, economics, physical geography, human culture, and regional planning 

must be brought together in the analysis. 

A recurring theme in the literature relates to the perceived impact upon park 

resources from external sources. "More than 50 percent of the reported threats 

(to National Parks) were attributed to sources or activities located external to the 

parks. The most frequently identified external threats included: industrial and 

commercial development; air pollutant emissions; urban encroachment; and 

roads and railroads." (Gregory, 1982) The term threat refers to any activity that 

has the potential to cause damage to park resources, degrade important park 

values, or decrease the quality of the visitor's experience. 

One of the major types of threats to park resources is land development 

adjacent to park boundaries. The 1980 State of the Parks report identified land 

and resource development as the most common threat to units of the National 

Park System. A,list of preliminary findings from the State of the Parks report are: 

•Land development adjacent to the park areas is threatening the natural 
resources in 132 areas... 

•...toxic chemicals from sources outside the parks threaten water quality in 
21 areas and are suspected of causing damage in 43 others. 
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• Gas, oil, geothermal and hardrock mineral exploration on adjacent lands 
threaten 56 park areas and are suspected of causing problems for 32 
other units. 

•Logging next to parks causes damage in 27 areas. 

•Threats to air quality are evident at 140 areas, 94 of them reporting visibility 

problems due to smoke or contaminants coming from outside the parks. 

(Cahn, 1982, p. 11) 

Unfortunately, many National Park units are located in areas that contain vast 

energy reserves. In the four corners region of Arizona, Utah, New Mexico, and 

Colorado there is a high concentration of National Park facilities,: Grand 

Canyon, Zion, Bryce, Chaco Canyon, Canyon de Chelly, Mesa Verde, and 

Canyonlands. The four corners region also has some of the richest coal and 

uranium deposits in the country, and many are adjacent to National Park units. 

A perfect example is "Bryce Canyon National Park, where a complex of coal-

fired power plants is scheduled to be built within the park airshed and a major 

coal strip mine is planned just three miles from - and in the main line of sight of -

Yovimpa Point, a vista which attracts 400,000 people a year to see the array of 

colorful pinnacles and spires." (Cahn, 1982) In many cases, degradation or 

loss of resources is irreversible. 

One area of concern for the Park Service is the impacts adjacent land 

development has on visual resources. Many National Park units have scenic 

vistas that extend far beyond the park boundaries. "Scenic resources were 

reported to be significantly threatened in more than 60 percent of the parks." 

(Gregory, 1982) Scenic views are an important component of a visitor's 

experience at a park facility. "Subdivisions and residential, commercial, or 
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industrial development can have negative impacts on scenic qualities of land 

within or adjacent to parks." (O'Leary, 1987) 

Throughout the literature, it is stated that there is an impact to park resources 

from near-park development, but at no time is there presented any quantifiable 

evidence that the impacts do indeed exist (or if they do exist, in what 

magnitude). In order to convince other agencies that there is a need to protect 

park resources, it needs to be shown that there is in fact an impact from near-

park development on park resources. "In some instances, these adjacent 

landowners are other federal agencies whose mission, being different from the 

National Park Service's, does not normally include much concern for protection 

of adjacent park resources." (Gregory, 1982) 

"At present...(the) National Park Service lacks any meaningful authority for 

dealing with the problems of incompatible use on lands adjacent to, but outside 

boundaries of the National Park system areas. Its only real tool...lies in the area 

of cooperation with local governments and private landowners and relies 

primarily on the NPS's ability to verbally convince these officials and 

landowners that their own actions are needed in order to protect park 

resources, and to convince them to be willing to do so." (Jarvis, 1981) The 

ability to use verbal, visual, and quantifible information to convince adjacent 

landowners of the need to protect park resources is at the heart of this research. 

By quantifying the visual impact of near-park development on park resources, it 

is hoped that this can be another tool in convincing adjacent landowners of the 

effects of their actions. 
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SELECTION OF CASE STUDY 

Tuzigoot National Monument is located in the Verde Valley area of central 

Arizona. The Verde Valley area is experiencing dramatic increases in 

population and economic development. The diversification of land use 

practices in the area is of concern to the National Park Service because of the 

potential for impacts to the Monument. Development near the Monument can 

affect the Monument's biological resources, cultural resources, visual 

resources, and/or recreational uses. For example, "...one adjacent landowner is 

considering a development project that would build a large apartment complex 

adjacent to the Monument's boundaries approximately 700 yards from the 

Tuzigoot ruins." (National Park Service, 1990) 

Tuzigoot National Monument is located on a forty-three acre site that consists of 

a ridge/hill. On the top of the ridge are the ruins of a ninety-seven room pueblo 

built by the Sinagua Indians between 1100ad-1400ad. Ten to fifteen rooms 

were probably two-story, with two to three rooms being three-story. A common 

building practice of prehistoric structures in the southwest was to build with a 

security posture. Tuzigoot follows this pattern; the pueblo ruins were built on a 

hilltop that has commanding views in all directions of the surrounding valleys. 

The hilltop is situated in the middle of a valley; surrounding the valley is a ridge 

line. The distance from the Monument to the ridge line ranges from 

approximately three thousand feet to seven thousand feet. To the west of the 

Monument are two mine tailings ponds (see figure 1) The tailings are 
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partitioned by earthen berms to keep stormwater from running off site. The 

berms give the mine tailings appearance of unplanted agricultural fields. The 

mine tailings are the result of mining in the surrounding area during the 1930's 

through the 1950's. Except for the mine tailings, the rest of the valley is 

undisturbed by development. Along the ridge line to the south of the Monument 

are a few single family homes. To the south of the Monument is the Verde 

River. It enters the valley from the northwest and exits to the northeast. 

Tuzigoot National Monument is an ideal site for this research project. Any 

change in the surrounding area will have an impact on the visual resources of 

the Monument. Due of the terrain and position of the ruins, it is difficult to screen 

near-park development from visitors at the Monument. However, because of 

the existence of the mine tailings, there may be an opportunity to change the 

visual quality of the area surrounding the Monument. The only option the Park 

Service has is to attempt to indirctly influence the type of development that 

occurs in an effort to protect the visual resources and visitor experience at the 

Monument. 
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RATIONALE AND PROCEDURE 

The research methodologies used for this research project relate to the study of 

the nature of environmental perception and aesthetic design. This research 

project is basically a study of landscape perception. Pitt and Zube (1987), and 

Daniel and Vining (1983) discuss several major paradigms that are used in the 

field of environmental perception. The paradigms which pertain to this research 

project are the expert paradigm, the psychophysical paradigm, and the 

cognitive paradigm. This research is somewhere between the cognitive and 

psychophysical paradigms. Subjects are asked to rate scenes on overall 

quality of experience (cognitive paradigm), while physical attributes of scenes 

have been changed (psychophysical paradigm). The primary basis for this 

research will be the cognitive paradigm because it is more relevant to the type 

of information that is being sought by this research project, the impact of 

adjacent land use on visitors perception of a National Monument. 

In a psychophysical paradigm, an attempt is made "to determine mathematical 

relationships between physical characteristics of the landscape and perceptual 

judgments of human observers" (Daniel and Vining, 1983). The psychophysical 

paradigm is exemplified by studies that obtain comparative observer landscape 

ratings and associate these with specific quantified physical attributes of the 

environment. Perceptual judgement ratings are regressed on physical 

environmental attributes, such as type of vegetation cover, size of water bodies, 

and complexity of landforms, with the objective of producing predictive models 

of aesthetic judgement. Studies following the psychophysical paradigm are 



useful in that they yield numerical data that can be used by managers in a 

decision making process. 

In the cognitive paradigm, an attempt is made to explore and interpret the 

meaning of the environment in the perceptually based aesthetic experience. 

The cognitive paradigm is similar to the psychophysical paradigm in that they 

both are based on judgments of individuals within an environmental context. 

The paradigms differ in that the cognitive paradigm attempts to relate human 

judgment to psychological dimensions manifest in or attached to the landscape. 

A cognitive paradigm attempts to establish relationships between aesthetic 

judgment and psychological concepts such as complexity, mystery, legibility, 

fittingness and compatibility of adjacent land uses. The difficulty with the 

cognitive paradigm is that it deals with complex relationships that are not often 

adequately understood, and it is often difficult to isolate correlations between 

psychological dimensions and characteristics of the landscape. 

In an expert paradigm, highly trained experts employ principles of ecology, 

design, and natural resources management to the description, evaluation, and 

often management of aesthetic resources. The expert paradigm assumes that 

the perceptions of professionals are valid surrogates for the perception of the 

public they serve (Pitt and Zube, 1987), or that experts are a better judge of the 

natural environment. The United States Forest Service and the Bureau of Land 

Management have developed expert models to inventory and evaluate the 

aesthetic values of the natural environments they manage. 

It would be very difficult to justify using the expert paradigm as the basis for this 

research project. There is no "hard" evidence that the professional's perception 



19 

is a valid surrogate for the perception of the general public. The Park Service is 

interested in visitors' perceptions of the Monument and how changing land use 

will affect the visual resources of the Monument. Unless there is a 

demonstrated correlation between professional's perception and public 

perception, the expert paradigm would not be a valid base for this research 

project. 
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STRUCTURE OF EXPERIMENT 

The experiment consisted of two phases. The first phase was an evaluative 

study, where subjects were asked to rate a series of scenes. The second phase 

involved the ranking of scenes of four alternatives for development of the mine 

tailings area adjacent to Tuzigoot National Monument. Photographs of the 

monument and surrounding area were used for this experiment. Photographs 

have been shown to be good representations of landscapes for landscape 

perception studies (Daniel and Boster, 1976; Clamp, 1981; Nassauer, 1983). 

The experiment was conducted in groups of approximately eight subjects at one 

time (the viewing room could accommodate a maximum of ten subjects). There 

were nineteen sessions conducted with a total of 153 subjects. The subjects 

were enrolled in a first year psychology class at the University of Arizona and 

participated in the experiment as part of a requirement for the class. 

In the first phase of the experiment, subjects were told that the National Park 

Service was in the process of updating the management plan for Tuzigoot 

National Monument,and as part of that process the Park Service needed to 

know how different features of the Monument affected the quality of visitors' 

experience at the Monument (see appendix A for complete instructions to 

Subjects). The subjects were asked to rate a series of scenes. The scenes 

represented typical views that a visitor would see walking around the 

Monument, (see figure 2) The scenes followed a normal progression from the 

visitors' center, along the path that circles the ruins, and back to the visitors' 

center. The scenes alternated between views of the ruins and views of the 
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surrounding valley. There were a total of fifteen scenes in the series. Twelve of 

the scenes were baseline scenes, and three of the scenes were of the mine 

tailings or simulated scenes of development alternatives. 

In this experiment, baseline scenes are scenes that are unchanged through the 

course of the experiment. The baseline scenes are scenes that were viewed 

and rated by each subject that participates in the experiment. Simulation , 

unlike baseline scenes, are manipulated scenes that are viewed and rated by 

only one sub-group of the population in phase one. 

The simulated scenes were of land uses on the mine tailings area adjacent to 

Tuzigoot National Monument that represent four alternative levels of 

development. The simulations consisted of a natural/ire-vegetation state (what 

probably existed prior to the mine tailings), a low density housing development, 

and a high density commercial development. The three land use simulations 

along with the existing conditions, mine tailings, make up the four different 

development alternatives. 

Three scenes for each separate development alternative were shown along 

with the twelve baseline scenes. Each development alternative was shown to a 

separate sub-group of the sample population, with each sub-group viewing only 

one of the land use simulations. Group A viewed the baseline scenes with the 

existing conditions. Group B viewed the baseline scenes with the re-vegetation 

simulations. Group C viewed the baseline scenes with the low density 

development simulations. Group D viewed the baseline scenes with the high 

density development simulations, (see figure 3) 
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The subjects were asked to rate each scene according to how they felt that 

scene would affect the overall quality of their experience at the Monument. A 

ten point scale was used for rating the scenes, with ten representing a scene 

that greatly increased the overall quality of their experience at the Monument, 

and one representing a scene that severely detracted from the overall quality of 

their experience at the Monument. 

The second phase involved the ranking of the four alternatives for development 

of the mine tailings area adjacent to Tuzigoot National Monument. Once the 

initial data had been collected, the subjects were shown an aerial view of the 

Monument where the location of the Monument, the path around the ruins and 

the location of the mine tailings were delineated. The three viewpoints from the 

Monument looking west onto the mine tailings were identified on the aerial 

photograph. These three viewpoints were the same viewpoints from the west 

side of the Monument that were shown in the Photographic tour of the 

Monument. (They correspond to scenes #9, #11, and #13) 

The subjects were told that there were several proposals for development of the 

mine tailings area. The subjects were shown what the three viewpoints looked 

like then, with the mine tailings, and what they would look like for each of the 

alternatives for change. After previewing the four alternatives, the subjects 

were asked to rank the alternatives from most to least favored. 

The order in which the simulated alternatives were shown was structured to 

include each of the six possible sequences. One of six different sequences was 

randomly assigned to each group of subjects to eliminate any possible bias in 

the presentation of the simulations. 
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SIMULATION CONSTRUCTION 

A photosimulation method was used to produce the visual simulations of 

development alternatives on the mine tailing areas adjacent to Tuzigoot 

National Monument. Photosimulation is a simulation method using computers 

to capture an image from a photograph, digitize the image, and then manipulate 

the image to show altered conditions. Two (or more) captured images were 

combined to form an electronic photomontage (Sheppard, 1989).. Low 

resolution videosimulation techniques were used for this research. 

The simulations were constructed on an IBM compatible 286AT computer with a 

16 bit TARGA board, using Truevision TIPS imaging software. The images 

were displayed on a 25" Sony Trinitron color video monitor at a resolution of 

100 dots per inch. The image quality was equivalant to standard television 

images and was adequate for the type of simulations being produced for this 

research project. 

Color photographs were taken at Tuzigoot National Monument of the three 

views of the mine tailings, scenes #9, #11, #13. Information recorded at the site 

for each photograph are; time of day, shutterspeed, aperture, weather 

conditions, focal length, and direction (e.g., north, southwest). The photographs 

were then overlain with trace paper to record vanishing points, horizon line, and 

angle of view (Penzien, Bundschuh, and Los, 1977). 

Color photographs were taken of buildings in the Tucson metropolitan area that 

represented the type of developments to be simulated. While photographing 

the buildings, extreme care was used to match the site information, vanishing 
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points, horizon line, and angle of view of the three photographs of the mine 

tailings. 

The photographs were converted into a digital format, called a TGA file, by 

scanning the photographs on a Xerox color scanner that was connected to an 

IBM 386 computer system. The targa file was then read by the image 

processing software where changes can be made to the digital images. Using 

TIPS Truevision imaging software, buildings and landscape features were 

spliced into copies of the mine tailings scenes (see figures 4-9). 
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RESULTS 

In phase one of the experiment, each group viewed a different alternative for 

development. Group A viewed the existing conditions (mine tailings), Group B 

viewed the re-vegetation simulation, Group C viewed the low density 

development simulation, and Group D viewed the high density development. 

Each group viewed the same baseline scenes in conjunction with the 

alternative for development for a total of fifteen scenes. The baseline scenes 

were used to establish the level of agreement between each group. 

"RMRATE" (Brown, Daniel, Schoeder, and Brink, 1990), a computer program 

for analyzing rating data, was used to examine the subjects responses to the 

scenes shown in phase one of the experiment. Group to Group reliability is 

based only on the baseline scenes and indicates the expected correlation 

between group mean ratings for groups of observers. Group to Group 

reliabilities for the four groups were: 

! i 
Group A (mine tailings) j .811 (n = = 51) 

t 
I 

Group B (re-vegetation) | .820 (n = = 31) 
i t 

Group C (low density dev.) j .904 (n = = 30) 
: s 

Group 0 (high density dev.) 1 .963 <n = 

The scenes were rated on a ten point scale, with ten representing a scene that 

greatly increased the overall quality of their experience at the Monument, and 
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one representing a scene that severely detracted from the overall quality of their 

experience at the Monument. The raw mean baseline scores for the four 

groups were roughly similar and show no meaningful statistical difference. (See 

figure 10) With mean baseline scores that have this level of agreement, ratings 

of the simulations can be compared using baseline adjusted rating scores, (for 

a complete RMRATE output, see appendix B) 

To analyze the four development alternatives, the baseline adjusted mean 

Least Squares Rating (LSR) were used. "An LSR is based on the linear fit of an 

observer's ratings with the mean ratings assigned by the entire group of 

observers." (Brown, Daniel, Schoeder, and Brink, 1990) Part of the rationale for 

using a LSR is that there is no guarantee that each subject will use the rating 

scale in the same manner. For example, subjects may not use the entire rating 

scale, one may rate scenes from a high of 6 and a low of 2, while another 

subject may rate scenes from a high of 9 and a low of 5. Both subjects are 

using only a portion of the rating scale with a range of 5. LSR converts each 

subjects scores into a common scale for comparison. 'The goal of the 

psychological scaling procedures is to transform the overt indicator responses 

(ratings) into a common scale that accurately represents the distribution of 

values on the psychological dimensions that is the target of the measurement 

effort." (Brown, Daniel, Schoeder, and Brink, 1990) 

A comparison of the baseline adjusted LSR for each development alternative 

(by scene) shows a pattern that is repeated for each of the scenes (See 

Figurel 1). For scene 9, the re-vegetation alternative is rated highest of the four 
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alternatives at 6.65, followed by the mine tailings at 6.35, the high density 

development is third at 6.17, and the low density development is fourth at 6.06. 

The LSRs for scene 11 and scene 13 follow a similar pattern, except that the 

low density development is rated higher than the high density development. 

One possible explanation for the difference in ratings for the high density 

development is that in scene 9 the high density development was an apartment 

complex, and in scenes 11 & 13 the high density development was a 

commercial shopping complex. 

The baseline adjusted mean LSR for development alternatives (figure 12) 

demonstrates this rating preference for re-vegetation, mine tailings, low density 

development, and high density development. 

For phase two, the subjects were shown the four development alternatives side 

by side and asked to rank them from the best alternative to the least favored 

alternative. The results follow the same pattern as the ratings for the 

development alternatives. (See figure 12) There was a clear preference for the 

re-vegetation as the best alternative, followed by the mine tailings, then the low 

density development and lastly the high density development. Figure 13 gives 

the complete break down of the subjects responses for their ranking of 

development alternatives. 

Table 2 (page 41) shows a comparison of the baseline adjusted mean LSR for 

scenes 1 through 8 and scenes 10,12,14 & 15. The comparison is between 

scenes rated before viewing the development alternative scenes (scenes 1 

through 8) and scenes rated after viewing the development alternative scenes 

(scenes 10,12,14 & 15). The comparison was made to demonstrate an impact 
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on the rating of scenes after viewing the development alternatives. There is no 

statistical significance shown for scenes viewed before and after the 

development alternates, which is probably due to the subjects pre-viewing the 

fifteen scenes before rating each scene. This comparison was not an original 

part of the research design. If the subjects had not pre-viewed the scenes, there 

is a strong likelihood that an impact would have been recorded. 
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CONCLUSION 

There is a line in the Bruce Lee movie Enter the Dragon, where Bruce is trying 

to teach a young student the difference between fighting with anger and fighting 

with emotional content, emotional content being the preferred method. After a 

few attempts, the student finally executes a kick with emotional content. In order 

to reinforce the lesson, Bruce asks the student how it felt. The student pauses 

and says reflectively, "Hmm, let me think..." To which Bruce slaps the student 

on the forehead and says, "FeelI Don't think." Then Bruce adds, "It is like a 

finger pointing to the moon, do not watch the finger or you may miss all of the 

heavenly glory." 

One of the problems with this type of research is that it is difficult to know if the 

subjects are rating the scenes or merely rating the finger. There is always the 

possibility that the subjects are rating some element of the scene that has 

nothing to do with the instructions or the intent of the study. The instructions for 

this experiment were to rate each scene on how they feel it would affect the 

overall quality of their experience at the Monument. What criteria subjects 

actually rated the scenes on will never be known. With a large enough sample 

size, individual differences in rating criteria will be factored out, although it still 

won't be known what their true rating criteria are. 

Part of the rationale for running the experiment with two phases was to check 

the individual group ratings of the development alternatives with an overall 

group ranking of the alternatives to see if there is any concurrence. As the 

results showed, the individual group ratings for the development alternatives 
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followed the same pattern as the overall group ranking of their choice for the 

best development alternative. The results show that there is an impact to the 

visual resources of the National Monument, the baseline adjusted mean LSR 

(figure 12) for development alternatives illustrates this point. 

As expected, there was a preference for the non-built alternatives. Even though 

it was explained that this was a cultural Monument (itself a "building"), no 

mention was made of any special scenic vistas or natural features, the scenes 

with built structures were consistently rated lower than the non-built scenes. 

The mine tailings were apparently preferred over the built alternatives. It is not 

clear what the motivation was for their high ratings, consistently second behind 

the re-vegetation alternative.. It is possible that they were viewed as fallow 

agricultural fields, as suggested by the berming patterns. Even after it was 

explained what the mine tailings were, during phase two of the experiment, the 

mine tailings were still ranked higher than either of the two built alternatives. 

Evidently, viewing mine tailings next to the monument was felt to be less 

offensive than viewing built structures. 

The town of Clarkdale has recently approved a proposal to build a golf course 

and housing development on the mine tailings that border Tuzigoot National 

Monument. (See site plan) As designed, the golf course will be adjoining the 

west boundary of the Monument. One improvement to this research would have 

been to include a golf course as one of the development alternatives. 

Unfortunately, the videosimulation construction phase of this thesis was already 

completed when the town of Clarkdale approved the golf course project for the 

mine tailings area. 
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It would have been interesting to see how a golf course would have been rated 

compared to the other development alternatives. It is very likely that the golf 

course would rate as high as the re-vegetation alternative. It is even 

conceivable that the golf course could rate higher than the re-vegetation 

alternative if the subjects have a preference for green landscapes, the native 

vegetation is desert brush,or if the golf course is viewed as well designed and 

more aesthetically pleasing than the natural vegetation. 

There is one change to the experimental design that would have helped to 

show an impact to the quality of the visitor's experience. Phase one of the 

experiment should have been conducted with the subjects rating the scenes 

without having first previewed the fifteen scenes of the monument. This change 

would have allowed for a comparison of the subjects rating of scenes before 

and after they viewed that adjacent development alternative. Any change in the 

subjects ratings could have been attributed to the introduction of the 

development alternative. 

This research was not designed to answer the question of what should be built 

next to Tuzigoot National Monument. The types of development alternatives 

were chosen to represent a broad range of possible developments that could 

occur on the mine tailings next to the Monument, from a re-vegetation that 

resembles what it might have looked like before the tailings, to a fully developed 

commercial project. This study was intended to be a first step in research of the 

impacts of near-park development on park resources. 
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Further research can explore the extent of the impact. Are there land uses that 

have little or no impacts to park resources? Are there land uses that might 

actually improve the visitor's experience (such as a golf course, or wilderness 

area)? Are there differences in impacts for cultural versus scenic parks? 

Another possibility for future research is in testing methods of mitigating 

potential impact, such as sensitivity in site design, using plants for screening, 

and making building color and texture match surrounding vegetation. This 

research project focused on a range of development alternatives, the next 

logical step would be to study design alternatives for one land use type. Once 

impacts of near park development have been quantified, research could focus 

on ways to utilize the information to help park managers protect their resources. 
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The National Park Service is in the process of updating there management plan for 
Tuzigoot National Monument, a large Indian ruin in central Arizona. Part of the Park 
Services mandate is to provide for a quality user experience at its facilities. The Park 
Service needs to know how different features of the Monument affect the quality of 
visitor's experience at the Monument. 

Tuzigoot was a 97 room Pueblo built between 1100AD and 1400AD by the Sinagua 
Indians. 10-15 rooms were probably 2-stoiy, with 2-3 rooms being 3-story. With few 
exceptions, the walls you see at the monument have not been rebuilt, just stabilized. It is 
estimated that approximately 225 people lived in the Pueblo at one time. Tuzigoot was 
designated as a National Monument on July 29,1939. 

For security purposes, Tuzigoot was built on a hilltop, with commanding views of the 
surrounding landscape, where access to the Pueblo could be controlled. 

in this study, you will be shown a series of pictures that represent typical views of a visitor 
walking around the Monument. The scenes follow a normal progression from the visitor's 
center, up the hill along the designated path, around the ruins, and back to the visitors 
center. Among the series of pictures are views of the ruins and views of the surrounding 
valley. 

As you view each scene, you will be asked to indicate how you feel that scene would affect 
the overall quality of your experience at the Monument. You will be asked to record your 
response to each scene on a scale of 1 to 10, with "1" representing a scene that severely 
detracts from the quality of your experience, and "10" representing a scene that greatly 
increases the quality of your experience. Use the numbers between 1 and 10 to indicate 
how each scene would affect the quality of your experience. 

First I will give you a quick preview of your photographic tour of Tuzigoot National 
Monument. (SHOW PREVIEW SCENES) 

Now we will begin the rating. Each image will be shown for about 8 seconds, which is 
not very long, but you should be able to get an impression of the scene and how the 
features shown would affect the quality of your visit. Between each picture, the screen will 
indicate which scene is to appear next, e.g. "next is 2, next is 3", etc. This is to help you 
keep your place on the rating sheet. Are there any questions? Alright. Please rate the 
scenes. (SHOW SCENES) 

This is an aerial view of Tuzigoot National Monument. The top of the screen is north. The 
red dot indicates the location of the visitors center. The red line indicates the path from the 
visitors center, around the ruins and back to the visitor's center. The large orange areas off 
to the west of the Monument are mine tailings. Tailings are what is left over after ore has 
been processed, and the metals removed. These tailings are the result of mining in the 
surrounding area during the 1930's through the 1950's. There are proposals to build 
various types of development on the tailings and the surrounding area. 



litis is an enlargement of the aerial view of the monument. The three arrows indicate three 
views from the monument looking west onto the tailings. The three viewpoints are the 
same views from the west side of the monument you saw in your photographic tour. I will 
be showing you what these three views look like today, with the mine tailings, and 
simulations 6 what they would look like for each of the three proposals for change to the 
tailings areas. After viewing the scenes for each of the four alternatives, please rank the 
alternatives for your choice for the best alternative to the least favored alternative. Are there 
any questions? 

First we will preview the four sets of alternatives to give you an idea of the range of the 
alternatives. (SHOW RANKED ALTERNATIVES) 

This screen shows you an example of each of the alternatives. For question #31, please 
indicate your choice for the best alternative by filling in the letter that corresponds to that 
alternative. For question #32 please indicate your choicc for the second best alternative. 
For question #33, please indicate your choice for the third best alternative. And for 
question #34, please indicate your choice for the least favored alternative. With "10" being 
your choice for the best alternative alternative, and "1" being your choice for the least 
favored alternative. For question #35, please indicate where your choice for the second 
best alternative should be placed on the 10 point scale in relation to your choice for the best 
and least favored alternatives. For question #36, please indicate where your choice for the 
third best alternative should be placed on the ten point scale in relation to the other three 
alternatives. 

For question #37,1 would like you to know if you have ever visited Tuzigoot National 
Monument, for #20, please fill in T for yes, and '2' for no. 
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