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ABSTRACT 
 

In Yellowstone National Park in the United States, escalating visitation and instances of 

human-wildlife conflicts pose a growing concern for both wildlife and visitors (National Park 

Service, 2020c). The first phase of the thesis is a preliminary study that aims to (1) evaluate the 

existing visitor behaviors, and conditions of infrastructure of the Northeast Corridor of 

Yellowstone National Park, and (2) determine if existing park infrastructure is associated with 

wildlife viewing behaviors. This topic has been largely unexplored in academic literature and 

may yield practical implications for future infrastructure design. The results of the study indicate 

that the infrastructure is heavily used and varied across study sites, and there is a statistically 

significant association in wildlife approach behavior between two of the four barrier types. It is 

important to note that, while the analysis demonstrates a statistical association, it is inconclusive 

regarding whether the barrier type itself was the sole variable influencing visitor behavior Future 

research on this topic may consider utilizing a more comprehensive study design that includes 

survey methodology and qualitative interviews to determine if types of barriers have a significant 

effect on visitor behavior concerning approaching wildlife in Yellowstone National Park. The 

data collected in the study was analyzed through a design lens to develop practical design 

strategies that may nudge visitor behavior to comply with park regulations. The sixth chapter of 

the thesis suggests infrastructural design typologies and strategies for nudging visitors to partake 

in positive wildlife viewing behaviors through a framework called “Cues to Social Conduct” 

focusing on the study site, Fossil Forest, as a practical application.    

Keywords: landscape architecture, national parks, human-wildlife interaction, wildlife approach, 

picturesque, Nudge Theory, human wildlife conflict  

 



ii 
 

Preface 

In the realm of landscape architecture, the interplay between physical infrastructure and 

visitor behavior has long been a subject of consideration and importance. However, there is a 

void in existing academic literature that bridges the realms of behavioral model theories and the 

spatial environment, particularly within the context of managing human-wildlife interactions.  

This thesis sheds light on the intricate relationship between park design and visitor behavior, 

aiming to contribute valuable insights that may inform future park management and design 

strategies. It follows a transdisciplinary structure, crossing traditional boundaries that separate 

Parks and Tourism Management, landscape architecture, and aesthetic philosophy. It integrates 

these varying perspectives to understand the interplay between humans, wildlife, and 

infrastructure in United States National Parks, offering innovative ways to address the complex 

21st century challenges resulting from high visitation in United States National Parks. I initially 

became attuned to visitor’s perception of National Park infrastructure during visitor-surveying 

fieldwork conducted in Grand Teton and Yellowstone National Parks in 2021. Forty hours weeks 

for three months straight were dedicated to observing and engaging with park visitors as part of a 

study that scrutinized various aspects of wildlife approach behavior. These aspects encompassed 

the evaluation of persuasive messages' effectiveness, the examination of participants' emotional 

responses to wildlife viewing, the exploration of their decision-making processes, and the 

assessment of their ability to estimate the park’s recommended distance (Freeman, 2022). One of 

the study sites in Grand Teton is named Elk Ranch Flats, a roadway pull-off characterized by 

historical fences that are remnants of the area's ranching history. These five-foot tall fences lined 

through the open field that is frequented by American Bison for grazing. During the survey, 

participants were directed to position themselves at the commencement of an unknown distance 
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transect leading to a life-size cutout of an American Bison. I observed separate from the 

components of the study, that visitors, without any prompting, consistently employed the fence 

as a reference point for measuring and determining their stopping distance when approaching 

wildlife. It appeared that visitors perceived this fence as a visual cue guiding their definition of 

safe wildlife approach behavior. One might wonder if such a phenomenon could be used to park 

managements’ advantage. Other observations surfaced during the section of the study conducted 

in Yellowstone National Park. Engaging in conversations with park visitors, the researcher 

uncovered that many visitors were unaware that national park front-country areas were curated 

and intentionally designed. Interestingly, these same visitors often failed to recognize that the 

wildlife roaming throughout the town in Mammoth Hot Springs was indeed wild, revealing a 

peculiar disconnect from the reality of the situation at hand. These initial observations and 

conversations in 2021, while seemingly insignificant at the time, resonated with the me as a 

compelling connection between human behavior, park infrastructure, and wildlife approach, 

which would later serve as the inspiration for this thesis. This thesis utilizes a subset of variables 

from a mixed-methods parent-study through the Pennsylvania State University Protected Areas 

Research Collaborative (PARC). The research team worked with the Yellowstone Conservation 

Resources Center through a partnership under the Cooperative Ecosystems Study Unit national 

network (CESU) to determine both variables and study sites that will help inform park 

management of both visitors and natural resources. This present study specifically probes the 

relationship between visitor behavior and existing park infrastructure to understand the role of 

landscape architectural design in managing visitor behavior and human-wildlife interaction. 
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Chapter 1  
 

INTRODUCTION 

The design of United States National Parks (USNP) utilizes techniques to create 

picturesque aesthetics aimed at evoking feelings of awe (Carr, 1999, pp. 11-13). Studies point 

toward a possible relationship between experiencing awe and proximity-related wildlife 

approach behavior (Schänzel and McIntosh, 2010). This heightened sense of awe, induced by the 

USNP design, may, in turn, contribute to increased proximity-related wildlife approach 

(Freeman, 2022).  In addition, increasing visitation numbers in Parks and Protected Areas (PPA) 

nationwide are challenging park management’s ability to maintain their dual mandate legislated 

by the Organic Act of 1916 to both manage visitor use and preserve natural resources (National 

Park Service, 2023b). In Yellowstone National Park, escalating visitation, and instances of 

human-wildlife conflicts pose a growing concern for wildlife and visitors (NPS, 2020; NPS 

2023c). In addition, the aging infrastructure that exists in the park from the 1960s reflects past 

National Park use that do not match the orientation goals of the park service or demands of 

current visitation (Carr, 2007, pp. 68 -84).   

The purpose of this thesis is to add to the body of literature surrounding human-wildlife 

interaction by grounding human behavior in landscapes. In return, it may yield practical 

implications for designing park infrastructure that serves as indirect visitor management, 

theoretically reducing non-compliant wild-life approach behavior.  

This preliminary study seeks to understand how existing park infrastructure in the 

Northeast Front Country Corridor of Yellowstone National Park are associated with wildlife 
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viewing behaviors, a topic which has been largely unexplored in academic literature. The study 

aims to evaluate whether there is a statistically significant association in wildlife approach 

behavior between four different types of infrastructural barriers that are present at the study sites 

in Lamar Valley, Yellowstone National Park: split-rail fences, logs, rock barriers, and a fence 

and log barrier combination. In terms of this thesis, wildlife approach behavior is a term used to 

describe human behavior where an individual approaches wildlife, regardless of intention. 

The objectives of this thesis are as follows:  

 

(1) Categorize current infrastructural elements and visitor behaviors in the pull-offs  

(2) Analyze if the barriers are associated with wildlife-approach behavior  

(3) Assess which pull-offs need design intervention.  

(4) Design infrastructural design typologies and strategies for nudging visitors to partake 

 in positive wildlife viewing behaviors by utilizing data that was collected.  

  

Research Question: Is there a difference between the means of visitors approaching 

wildlife based on the type of barrier present at roadside scenic pull-offs in Yellowstone National 

Park? 
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Location of Study 

The study 

is located within 

the Northeast 

Corridor of 

Yellowstone 

National Park, 

United States 

(Fig.1). The study 

sites are eleven 

vehicular pull-offs 

on Northeast 

Entrance Road (Fig.2). The sites were strategically chosen by 

the research team and park personnel in the Yellowstone Center for 

Resources due to their high use. This front country corridor is the primary 

vehicular circulation corridor within the Northeast Tower and Lamar 

Valley region of Yellowstone. The roadway is the primary interface 

between visitors and park wildlife. Lamar Valley is renowned as one of 

the best places in the United States for wildlife viewing (NPS, 2023a). 

Visitors can observe a wide variety of wildlife, including American 

bison (Bison bison), elk (Cervus canadensis), grizzly bears (Ursus 

arctos horribilis), wolves (Canis lupus), and various other species of megafauna and other fauna 

 

Figure 2. Map of study 
sites along NE Entrance Road, 
Yellowstone National Park 

Figure 1. Study Location. 
Yellowstone National Park (orange). 
Northeast Entrance Road (white). 
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Chapter 2 LITERATURE REVIEW 

Behavioral Theories and the Landscape 

Landscapes are not just physical space, but a web of cultural and social constructs that 

create complex environments of living and non-living entities factors (Greider and Garkovich, 

1994; Mainzer and Luloff, 2017). Literature suggests that emotions of awe are tied to being in 

landscapes in which individuals feel a sense of place (Moore and Graefe, 1994; Kaltenborn and 

Bjerke, 2002; Ward and Roggenbuck, 2003; Kyle et al., 2004; Carr, 2016, XiaoXiao, Liang, and 

YingChun, 2018). Emotions are complex psychological and physiological responses to stimuli or 

situations that involve subjective feelings, thoughts, and physical reactions. They play a 

fundamental role in being human, influencing how we perceive, interpret, and respond to the 

environments (Jackson, 1994; Ajzen and Fishbein, 2000). Place is a multi-dimensional, socially 

constructed space that holds significant psychological and symbolic meanings for individuals 

and communities. A place may carry emotional attachments, memories, and cultural or historical 

significance (Tuan, 1979, pp. 387-427). Place attachment theory has been applied to studies in 

public landscape settings, many of which finding that when people feel emotionally attached to a 

place and identify with its cultural and social aspects, it influences the way they interact with and 

engage in activities within that place (Agrawal and Gibson, 1999; Eisenhauer et al, 2000; 

Simpson and Belsky, 2008; Moore et al., 2012; Carr 2016). This can include spending time there, 

taking part in events or traditions associated with the place, or even caring for and maintaining 

the place themselves (Eisenhauer et al., 2000; Claus et al., 2010; Parrott and Meyer, 2012). This 

has been examined in relation to studying the efficacy of pro environmental behavioral 

interventions.  
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Behaviors are observable actions in response to internal or external stimuli, situations, or 

circumstances. Interventions are deliberate actions, strategies, or approaches designed to bring 

about changes in individual or group behavior. Pro environmental interventions are a general 

term for approaches that encourage positive human behaviors aligning with resource 

conservation and sustainability goals (Ajzen and Fishbein, 2000; Steg and Vlek, 2009). One 

example of pro environmental behavioral intervention application in national parks that utilizes 

spatial context is persuasive communication and signage, which is developed under the theory of 

the planned behavior framework (TPB) (Miller and Freimund, 2018; Abrams et al., 2020, 

Lawhon et al., 2013, Freeman et al. 2021, 2023). TPB acknowledges that social and physical 

context is background for three primary drivers for intentions and behavior: attitudes, perceived 

behavioral control, and subjective norms (Ajzen, 1991). However, others urge that a 

transdisciplinary, field-theory-based model to understand pro-environmental behavior 

orientations may prove to be more comprehensive (Fogg, 2009; Mainzer and Luloff 2017. One 

proposed framework that seeks to identify a model for understanding behavior sensitive to the 

complex relationship between communities and the landscape, and community-sensitive field-

work methodologies under a more holistic community-landscape theory of pro-environmental 

behavior framework (Mainzer and Luloff, 2017).   

Nudge theory is another behavioral intervention theory brought forth by Richard Thaler 

and Cass Sunstein in their book - "Nudge: Improving Decisions About Health, Wealth, and 

Happiness". Thaler and Sunstein discuss the theory and its relation to policy and health, but the 

theory has been applied in various areas, including public policy, marketing, and environmental 

conservation, to promote positive behaviors and decision-making ( Arno and Thomas, 2016). 

Thaler and Sunstein theorize that individuals can be gently guided toward better choices without 
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active management, mandates, or restrictions (Thaler and Sunstein, 2008). Nudge theory 

acknowledges the influence of cognitive biases and seeks to improve decision-making by subtly 

altering the way choices are presented, without restricting individual freedom. However, Thaler 

and Sunstein were highly criticized for their use of the term “liberal paternalism” to describe 

nudge, in which they argue that it is legitimate and possible for institutions to influence behavior 

while simultaneously allowing for freedom of choice.  A significant reevaluation of Nudge 

theory was presented by Pedwell (2017). Pedwell argued in favor of offering subtle tweaks to 

shape unconscious automated, and habitual behavior, but argues that the actions are far from 

neutral. Instead, Pedwell discusses that liberal paternalism is paradoxical, and that the behavior 

change agenda is charged with disempowerment to outsmart human habits. One may be able to 

draw parallel to Nudge theory and the extensive history of design practices of both architects and 

landscape architects, who shape the everyday environment. Moreover, these practices are far 

from neutral and have strong ramifications on communities, natural resources, and behavior 

(Carr, 1999, pp. 28-35); Brown et al., 2012). Landscapes are shaped by humans, and in turn 

reflect the cultural values of those who exist and shape them. This can change over time as 

societal values evolve (Agrawal and Gibson, 1999).  Through observing the landscape and 

humans that inhabit them, one can begin to understand human connection with the landscape. 

Studying such landscapes and their complex histories can provide simple but impactful insight 

into how to best conserve natural resources, and the case is the same in United States National 

Parks (Whyte, 1984; McClelland, 1998, Agrawal and Gibson, 1999; Parrott and Meyer, 2012).   
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The Picturesque, Awe, and The United States National Park Rustic Design Vernacular 

The visitor experience in USNP is intricately connected to national park design building 

on naturalistic vernacular and picturesque aesthetics. This naturalistic, or rustic, landscape design 

vernacular in American national parks is derived from mid-18th century English landscape style 

design (Carr, 1999, pp. 11-80; McClelland, 1998, pp. 17-39). Naturalistic design is characterized 

by altering the landscape to achieve seemingly untouched, picturesque aesthetics. Aesthetics is a 

branch of philosophy that explores the questions related to the perception and appreciation of 

beauty, as well as the principles and criteria that guide our judgments of what is aesthetically 

pleasing or valuable (Graham, 2005). The picturesque is an aesthetic concept that conjures an 

emotional sensation characterized as a harmonious blend of two other aesthetic experiences: the 

sublime and beauty (Myers, 2006; Burke, 2022). Sublime, in reference to its historical and 

present-day use, is derived from the English Romantic period. It is another philosophical and 

aesthetic term that refers to experiences or things that inspire a sense of awe, grandeur, and it is 

often used in relation to emotions resulting from experiencing the landscape (Reid, 1994). The 

sublime is typically associated with a feeling of transcendence and can evoke both beauty and 

fear at the same time. The emotions created by sublime directly parallel that of awe, which is 

defined as an intense emotional and cognitive response to encountering something that is so vast, 

powerful, or awe-inspiring that it surpasses one’s ability to fully comprehend it (Bourassa, 1990; 

Myers, 2006; Shaw, 2017; Burke, 2022). The designs of national parks and parkways are 

considered picturesque, owing to national park designer and engineers abilities to conceive and 

craft experiences that seamlessly merge the inherent beauty of the native landscape with sublime 

engineering marvels (Myers, 2004). This union results in parkways and scenic overlooks that are 
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well known for their ability to exhilarate park visitors, such as 'Going-to-the-Sun Road' in 

Glacier National Park, designed by Thomas Chalmers Vint (Carr, 2007) (Fig.3).  

The sublime in National parks was largely enhanced and tailored through picturesque 

design practices (Carr, 1999, pp. 1-10). One technique used to enhance picturesque is the 

creation of a vista, or 

framed view, which is 

often used on scenic 

parkways and overlooks. 

This technique involves 

carefully framing and 

composing elements of the 

landscape such as vegetation or landform to 

create pictorial space, directing visitors attention toward specific viewpoints (Fig. 4). Vistas 

create visual corridors, which are often used for photography, as well as for an inferred boundary 

between the viewer and the view (Kryder-Reid, 1994). Designed aesthetic experiences have been 

Figure 3. Designing landscapes to direct viewing behavior toward a desired area (Booth, 1989, pp. 53) 

Figure 4. Triple Arches of Going to The Sun Road, Glacier 
National Park US. (NPS, 2023) 
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studied in nature-based tourism to understand visitors' perception and associations with their 

surroundings (Zhang and Xu, 2020).  

A study completed by Stephanie Freeman (2022) performed qualitative interviews 

regarding visitors’ emotional responses to experiencing wildlife in the setting of Yellowstone 

National Park. The following quote is from a park visitor that was interviewed for the study:  

(YELL, Interview #9).   

“Yeah. I was telling my wife that I think I'm just going to stop taking pictures   

for a while because everything is so picturesque. It doesn't really matter where   

you point a camera. It's going to look good. So, yeah, that's pretty awe – amazing”  

One example of the use of this technique is ‘Snake River overlook’ in Grand Teton 

National Park, which is famous for its ideal visual composition that was capitalized on by the 

famous photographer, Ansel Adams, who took the photo “Tetons and Snake River” which 

depicts the Teton Mountains 

and snake river framed by tall 

trees (Fig.5). Visitor 

experiences and behaviors in 

USNP continue to be shaped 

by the complex design history 

that exists as a palimpsest of 

enduring traces of landscape 

architects and engineer’s 

past.  
Figure 5 Tetons and Snake River 

Photograph, Ansel Adams (1942 Negative) 
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Mission 66 is the last system-wide development initiative in the National Park Service 

that took place following World War II, and it is responsible for much of the infrastructure and 

services that exist within USNP today. The initiative is highly controversial and largely credited 

to the modern-day conservation movement that arose in opposition to it (Carr, 2007, pp. 1-21). 

This modernization effort resulted in the construction of visitor centers, campgrounds, and 

expanded vehicular circulation facilities, providing park visitors with more comfortable and 

convenient amenities. However, in the pursuit of a modern aesthetic and functionality, there was 

little consideration for how mid-century modernism ideals and aesthetics would impact the 

national parks in the future, nor did it consider how visitors would respond to infrastructure in 

wildlife viewing settings (Carr, 2007, pp. 175-193). Mission 66 improvements were made to 

roads and road infrastructure throughout Yellowstone National Park, including Lamar Valley. 

Roadway pull-offs and overlooks were added or enhanced during this period to provide visitors 

with convenient locations to stop and view wildlife. This infrastructure largely persists today.  

Contemporary Challenges, Human Wildlife Approach, and Lamar Valley 

Yellowstone had 3,290,242 visits in 2022 and 20,091,078 visits over the past five years 

(National Park Service, 2023d). As visitation to USNP remains at record-high levels, solutions to 

manage visitor volume have been developed such as the use of timed entry, permitting, and other 

forms of controlled circulation. Yellowstone has yet to implement any of these systems, but they 

are eager for solutions to manage extremely high visitation (Yellowstone Park personnel, 

personal communication, 2022).  
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Additionally, studies have shown that a key component of high-quality visitor 

experiences when visiting these protected lands is to view wild megafauna (Hammitt et al., 1993; 

Lemelin & Smale, 2006; Anderson et al., 2010; Freeman et al., 2023). The Northeast Corridor, 

specifically the Lamar Valley, has earned its reputation as one of the premier wildlife viewing 

destinations in the United States, also known as the Serengeti of the United State (Hefferan, 

2023). With its spectacular wildlife viewing opportunities also comes challenges in managing 

human-wildlife interaction (HWI). HWI is the dynamic interplay between humans and wildlife 

(Hammitt et al., 1993). In the context of United States National Parks, this interaction occurs 

between human visitors and the park’s animal inhabitants. Literature that suggests that wildlife 

viewing in national parks elicits emotions of awe when viewing wildlife in national parks 

sceneries, and that such emotional responses may drive wildlife approach behavior at 

noncompliant distances, especially in terms of viewing and photographing wildlife closely 

(Freeman et al., 2021).  

NPS considers wildlife approach behavior non-compliant and recommends that visitors 

maintain 25 yards from ungulates and 100 yards from bears and wolves (National Park Service, 

2020a). However, in areas where infrastructure is weaved through primary wildlife habitat, this 

distance is not met because (1) visitors whose satisfaction is associated with being nearer to 

wildlife and to see them closely and (2) wildlife who are directly adjacent to infrastructure 

because of the patterns of park development. In cases of scenic overlooks and roadway pull-offs, 

if visitors disregard the figurative, pictorial boundary that separates them from the expansive 

views, human-wildlife conflicts (HWC) can result (Hammitt et al., 1993; Schänzel 

and McIntosh, 2000). Human wildlife conflict is when human actions and behaviors disrupt the 

natural behaviors and habitat of wildlife (Freeman et al., 2021). These conflicts have significant 
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implications for the safety and well-being of both park visitors and wildlife, including increased 

mortality rates and the displacement or relocation of wildlife. Additionally, studies have found 

that injuries resulting from wildlife approach behavior at unsafe distances occur every 

year. Keltner and Haidt, 2003; Lemelin and Smale, 2006; Miller and Freimund, 2018; Mateer et 

al., 2020, National Park Service, 2020).  

The design of national parks utilizes techniques to create picturesque aesthetics aimed at 

evoking feelings of awe. Studies have pointed toward a possible relationship between 

experiencing awe and proximity-related wildlife approach behavior. This heightened sense of 

awe, induced by the park’s design, may, in turn, contribute to an increased proximity-related 

wildlife approach. In addition, escalating visitation and instances of human-wildlife conflicts 

pose a growing concern for wildlife and visitors in Lamar Valley. Mission 66 infrastructure, 

which mirrors past National Park use and may not meet orientation goals of the park service and 

demands of current visitation, necessitates a thorough reevaluation. This study provides initial 

first steps toward highlighting a need for park infrastructure that is designed to foster positive 

and compliant visitor behavior.  
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Chapter 3  

 
METHODOLOGY 

Observation Instrument 

Observations were recorded as quantitative data via tablet using the Qualtrics offline 

survey application (Fig.6). Data was uploaded by the technicians at 

the end of every shift. Infrastructural inventory of the study sites 

was done prior to the first day of data collection to tailor the 

observation sheet to specific infrastructure.  

 

Five categories of infrastructure and use indicators were 

inventoried and are described further in results: 

- Barrier-Type 
- Signage-Type 
- Trail-Type 
- Surface Treatment-Type 
- Edge Effects 

Unobtrusive observational methodology was developed and utilized by referencing 

methodologies utilized in prior park-based studies. The research team meticulously designed the 

instrument to ensure that the observations being collected were site-specific, and that variables 

being examined would produce data that is relevant for park management, planners, and 

landscape architects. Three practice data-collection days were allotted to pilot and adjust the 

observation instrument. A mixed-scoring response format including yes/no and forced-choice 

response was designed (appendix1-5). This means that responses were either programmed to be 

answered yes or no, or they were multiple choice responses that exclude neutral or empty 

Figure 6. Qualtrics Offline Survey 
Application used as Observation 
Instrument 
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responses. Variables included on the observational data collection sheet were largely informed 

by existing literature on human-wildlife conflict, and the expertise of senior researchers on the 

project. Wildlife presence and wildlife-viewing behaviors were coded into the following variable 

categories: 

1. Elevated Viewing: This category involves instances where individuals positioned 
themselves at elevated vantage points to observe wildlife or natural surroundings. It often 
involved the use of climbing vehicles and infrastructure. 

2. Wildlife Approach: This category encompasses observable pedestrian behaviors where 
individuals approached wildlife. In this study, the main indicator of wildlife approach 
involves individuals crossing the threshold of the pullout (determined by research team) 
in the direction of wildlife. 

3. Device-Based Viewing: This category of variables captures individuals utilizing 
technological devices, such as cameras, binoculars, scopes, or smartphones, to enhance 
their wildlife-viewing experience. 

4. Wildlife Presence: A binary (y/n) presence variable was collected for the following 
species: 

 

Table 1. Forced-Response Wildlife Presence Variable for Wildlife Species in Lamar 
Valley, Yellowstone National Park 

Common Name Scientific Name 
American Bison Bison bison 
Big Horn Sheep Ovis canadensis 
American Black Bear Ursus americanus 
Coyote Canis latrans 
Mule Deer Odocoileus hemionus 
Elk Cervus canadensis 
Gray Fox Urocyon cinereoargenteus 
Grizzly Bear Ursus arctos horribilis 
Moose Alces alces 
Pronghorn Antilocapra americana 
Gray Wolf Canis lupus 
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Sampling 

The sample consisted of Yellowstone National Park visitors who were observed in the 

pull-offs of the Northeast Corridor. The data was collected in a randomized time-series format. 

Unobtrusive observations are made at eleven pre-selected, high visitation pull-off sites. The 

study sites were selected through a collaborative and iterative process among the researchers and 

park personnel to cover a breadth of distance and challenges along the Northeast Corridor. The 

sampling was designed to be distributed across eleven high-visitation roadway pull-off sites over 

a two-month period. We allocate 26 days for data collection. The collection stratified randomly 

by (1.) the direction at which technicians began the driving transect, (2.)  the time of day they 

collect data (AM/PM), and (3.) by weekday or weekends. AM shifts occurred from 6 AM to 2 

PM, and PM shifts took place from 12 PM to 8 PM. The field season began on May 28 and 

ended on July 10 to achieve the desired sample size. Due to the historic flooding event that 

occurred in YELL in June of 2022, the technician crew evacuated on June 16. Due to these 

unforeseen circumstances, data collection occurs for only 11 of the allotted 26 days, thus causing 

the final sample size of the study to be smaller than the team had anticipated. 
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Protocol 

Technicians dressed in plain clothes and discrete blue safety vests, and they 

inconspicuously observed visitors at the selected sampling sites. They took care to minimize 

engaging with visitors as to not bias visitor behavior. Blue vests were enforced as a safety 

precaution due to the nature of collecting data in high vehicular traffic areas (Fig.7). At each 

sampling site, the technicians were directed to record observations and counts of visitor 

behaviors, following specific 

definitions on what constitutes 

a behavior of interest during 

training. Examples of these 

defined parameters include 

determining the threshold of 

each pullout and how to 

properly collect observations 

in dynamic, high-visitation 

areas. 

 

At each sampling site, the research technicians 

were advised to do the following: 

1. Using a global positioning system, they navigate to the provided coordinates for the site. 

2. Once they arrive, they mark the time (hour:minutes) and promptly begin observations. 

Figure 7 Technician in the field collecting data 
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3. Starting from one side of the site, the technician moves across the transect, collecting 

behavioral observations on the Qualtrics data sheet. 

4. After completing observations, they drive to the next observation site on the transect and 

repeat steps 1-3. 

5. After conducting counts at all eleven sites, they wait 15 minutes and then drive the 

transect in reverse, repeating steps 1-4. 

 

The sampling locations are arranged from west (1.Boulder) to east (11.Baronette) (Fig.2). 

A driving transect includes one full direction, west-to-east or east-to-west, determined randomly 

by a random number generator at the beginning of each shift. Technicians complete the fullest 

driving transects that they can per shift. However, incomplete transects are discouraged due to 

the concern of inconsistent data collection per site. 
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Chapter 4  
 

ANALYSIS 

Descriptive Analysis 

The data exploration process was initiated by completing several essential tasks. First, 

data cleaning and validation procedures were employed to ensure data quality. This involved 

checking, removing, and recomputing missing values and data inconsistencies, respectively. The 

data that was recorded at a species-specific level to gather generalized wild-life approach data 

was recomputed as a total wildlife variable. The initial focus of the analysis was on exploring 

descriptive data rather than formulating specific research questions. A total of 258 randomized 

time-series observations were gathered and distributed evenly across the study sites, forming the 

basis for the analysis (appendix B).  

To understand the distribution of infrastructure types across the study sites, a visual 

cross-tabulation was used. This analytical method helps to discern how different types of 

infrastructure are distributed throughout the study area, and where the categories occur at the 

same time This analysis is integral in determining roadway pull-off typologies and understanding 

the prevalence of infrastructure types across the sites.  

In addition to examining infrastructure, the researcher also used descriptive statistical 

analysis to inspect the frequency of wildlife viewing behaviors, and measures of central tendency 

to examine the total amount of visitors observed.  
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The findings from these exploratory analyses were utilized and examined 

comprehensively in the subsequent, inferential section of the analysis, and offered valuable 

insights into the distribution of infrastructure, wildlife viewing behavior, and the presence of 

various species in the study area.  

Inferential Analysis 

To investigate if the type of barrier present at roadside scenic pull-offs has a statistically 

significant effect on Yellowstone National Park visitor wildlife approach behavior among four 

different barrier types, the researcher utilized inferential statistical analyses. The inferential 

analysis was narrowed to examine the relationship between visitor approaches to wildlife and the 

four barrier types present across the sites. Barriers were chosen as the infrastructure to examine 

to narrow the scope of the study. The observations (N) for the following analyses are 

434. Initially, a visual inspection of a Quantile-Quantile (Q-Q) plot was conducted to assess 

whether the dataset followed a normal distribution. A Q-Q plot is a visual test for normality. No 

remedial actions were taken to address non-normality. The visual examination of the Q-Q plot 

suggested that the data did not conform to the normality assumption required for parametric 
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testing (Fig.8). Therefore, non-parametric tests were used. Subsequently, a comparison of means 

was 

performed to determine if the means of visitors approaching wildlife were different across the 

four barrier-types. To understand if there is a significant difference between the means of visitors 

approaching wildlife across the boundaries, an independent samples Kruskal-Wallis test was 

used. The following null hypothesis was formulated: There is no statistically significant 

difference in wildlife approach behavior among the four different barrier types.  

Chapter 5  
 

RESULTS AND DISCUSSION 

The results from the analysis indicate that the pull-offs examined in the study are highly 

varied in their spatial layout, and they are experiencing high visitor volume, high use-impacts, 

and high wildlife-approach behaviors- all of which are challenges susceptible to design solutions. 

The past design of United States National Parks has focused on emphasizing the picturesque 

Figure 8 Q-Q Plot Test Indicating Non-Normality 
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aesthetic and resulting emotions of awe. However, studies point toward a possible relationship 

between experiencing awe and proximity-related wildlife approach behavior. Design solutions 

are needed to seek balance between the aesthetic qualities of USNP design and the current 

demands of visitation. The existing infrastructure that remains on the Northeast Corridor is not 

meeting the orientation goals of the park service or the demands of current visitation. Many of 

these challenges indicate that a thorough reevaluation and redesign of the area is needed. These 

following results provide data that is crucial to redesigning the pull-offs on Northeast entrance 

road to better foster positive and compliant visitor behavior. 

Descriptive Results 

Infrastructural Inventory 

As described in the literature review, by observing both the landscape and the humans 

that inhabit it, one can begin to understand the history, use, and human connection to that space. 

The purpose of this inventory was to assess the current infrastructure and usage conditions at the 

study sites, investigate signs of visitor use, and identify recurring behaviors such as social trails 

and edge effects. These findings provide insights into design measures described in phase two of 
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the thesis to minimize visitor impacts. The information was cross tabulated visually to examine 

the distribution of conditions and infrastructure across the sites (Fig.9).  

 

Barrier Types  

Barrier types were categorized as follows (Appendix C): 

1. Rocks: Rocks or boulders ranging from 6 inches – 36 inches that are intentionally 

placed around the perimeter of pull-offs. Rock sizes range across the sites.  

2. Fence: Wooden log, split-rail fencing that is between 24 inches - 48 inches high, 

depending on the subtype of fence  

3. Logs: 6-inch-high logs placed at the edges of pull-out perimeters  

4. Fence-Log combination: a combination of both the 6-inch-high log and a 

subtype of split-rail fencing.  

Figure 9 Visual Cross Tabulation of Infrastructure and Use Indicators 
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All eleven sites have some type of barrier. There are a total of eleven study sites. The 

frequency distribution of barrier types across study sites indicates that barrier types are bimodal, 

with four sites having rocks, and 

four having logs. There are four 

categories of barrier types:  

The bimodal distribution at a 

frequency of four indicates that 

there is moderate consistency in 

barrier types (Fig.10).  

Surface Types  

Surface types were 

categorized as follows: 

1. Paved: Site has been overlaid with an agglomerate, or fixed aggregate  

2. Loose Aggregate: Site has rocks or gravel surface that is not fixed.  

3. Combination of Paved and 

Loose Aggregate: Site has 

sections of surfaces that are 

agglomerate and some that are 

loose. 

The frequency distribution of surface types is 

also bimodal, with five sites having a paved 

surface, and five of them having a 

combination of gravel and paving (Fig. 11).  

Figure 10 Frequency Distribution and Corresponding Bar 
Chart of Barrier Types 

Figure 11 Frequency Distribution and Corresponding Bar 
Chart of Surface Types 
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The bimodal distribution of surface types indicates that most sites are either fully paved, 

or partially paved. The high frequency of category 3 may convey that park personnel need 

additional space for parking due to high visitor volume and demand for parking, and therefore 

they currently lay down loose aggregate as an additional parking surface.  

Trail Types  

There are four categories of trail types:  

1. Designated Trails: Trails that are maintained by the park service and that are 

included in visitor-media materials.  

2. Social Trails: Social or ‘desire paths’ are informal trails that are not maintained 

by the Park Service and are created by a high frequency of visitors using the path. 

3. Designated Trails accompanied by Social Trails: Trails that are maintained by 

the Park Service and trails that are created by visitors through repeated use (described 

later under use inventory).  

4. No Trails: No trails 

were present.  

 

The frequency distribution 

was unimodal, indicating that most 

sites have a combination of both 

designated and social trails (Fig.12). 

There were two sites that had no trail 

presence. There were no designated 

trails that did not have social trail 

Figure 12 Frequency Distribution and Corresponding Bar Chart of 
Trail Type Categories 
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(category 1). The absence of designated trails unaccompanied by the presence of social trails in 

conjunction with a high frequency of social trails suggests an inadequacy within the existing trail 

infrastructure. This may translate to a need for formalized infrastructure that clearly informs 

visitors where they are meant to walk. 

 

Signage Types 

There are four categories of signage types present at the study sites:  

1. Behavioral Management: This type of signage provides information on actions 

or behaviors that are considered noncompliant with park service guidelines (i.e., no 

dogs allowed, conservation zones where visitors are not allowed to walk)   

2. Interpretation: Signage that interprets wildlife, history, or cultural components 

of Lamar Valley.  

3. Combination of multiple signage types: Both behavioral and interpretative 

signage present at one site  

4. No signage: No 

signage was present.  

The frequency distribution of 

signage was unimodal, indicating 

that the most prevalent signage 

category was a combination of 

multiple signage types (Fig.13). 

This prevalence of multiple types 

of signage used in conjunction Figure 13 Frequency Distribution and Corresponding Bar Chart 
of Sign Types 
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with one another indicates that the park service is moderately consistent with signage and reliant 

on signage-related communication, indirect management, and interpretation.  

Indicator of Use  

One category of use-impact was examined:  

Edge effects: Vegetation that is worn or damaged along the edges of the pull-outs. Edge 

effects were sub-typed into three categories based on the width of the vegetation 

impacted: 

1. Width of 0”-12” 

2. Width of 13”-24” 

3. Width of  > 25” 

The frequency 

distribution of Edge effects was 

unimodal, with six sites having 

damaged vegetation around the 

pullouts that is greater than 25 

inches wide (Fig.14). This is an 

indicator of high foot traffic and 

degradation at the thresholds 

between natural habitats and 

human activity that results from 

people leaving the pull-offs. The high frequency of edge effects at a width of 25 inches and 

above indicates that keeping people inside of pull-offs should be a priority for the park service to 

minimize use-impacts on natural resources. 

Figure 14 Frequency Distribution and Corresponding Bar Chart of Edge 
Effects 
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The inventory analysis indicates that the existing infrastructure at the study sites shows 

consistency in the use of barriers, surfaces, and signage. However, the presence of social trails 

and edge effects suggests a need for more defined trail systems, visitor guidance, and improved 

infrastructure to manage and protect these areas effectively. The data provides valuable insights 

into the behaviors and preferences of park visitors and suggests potential areas for improvement 

in design to manage visitors leaving pull offs and using infrastructure as indirect management in 

conjunction with signage. 

 

Visitor Observations 

A total of 1,435 visitors were observed across 258 observations. On average, six visitors 

were present per observation.  The 258 total observations were equally distributed across the 

eleven sites, and each site had between 22-24 observations. 

 Summary statistics indicated that 434 of the 1435 total visitors approached wildlife 

(Fig.15). The site with the highest visitor count is “Lamar River Foot” with a count of 258 

visitors in 24 observations and an average of 11 visitors per observation. The site with the second 

highest visitor count is “Fossil Forest” with 218 visitors across 22 observations, for an average of 

10 visitors per observation.   

Figure 15 Descriptive Statistics of Total Visitors Present in Sample 
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Of the 1,435 total visitors, 434 of them were observed to approach wildlife (Fig.16 and 

17). The site with the highest count of visitors approaching wildlife was “Fossil Forest” with a 

count of 128 visitors.  

 

Figure 16. Spatial Visualization of Visitors Leaving Pull-offs When Wildlife was Present 
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Out of the 1,435 total people, the most prevalent device-based wildlife-viewing behavior 

observed was the use of binoculars, with a count of 185 visitors using this device (Fig.17). The 

second most observed device-based viewing behavior was the use of spotting scopes, with 156 

people counted using them (Fig.17). Of the 1,435 people observed, 77 of them were observed to 

be engaged in behaviors to elevate themselves by climbing infrastructure to seek another vantage 

point for wildlife-viewing (Fig.17).  

There was a total of 945 out of 1435, or 66% of observed visitors were engaged in 

wildlife viewing behavior of some kind, indicating that these behaviors are frequent at these sites 

in Lamar Valley. Designing spaces that optimize safe wild-life viewing behaviors such as 

Figure 17 Frequency Distribution of Wildlife Viewing Behaviors per study site 
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device-based viewing from a safe distance, and minimizing wild-life approach behaviors should 

be a major design consideration. 

Inferential Results 

Research Question: Is there a difference between the means of visitors approaching 

wildlife based on the type of barrier present at roadside scenic pull-offs in Yellowstone National 

Park? 

After determining that the data was nonparametric, a comparison of the means of visitors 

leaving pull-offs when wildlife 

was present for each barrier type 

was completed. The highest 

average observations of visitors 

crossing barriers when wildlife 

was present occurred when the 

barrier type was “fence-log 

combination” (Table 2.).  A Kruskal-Wallis 

test indicated that there was are statistically 

significant differences in wildlife approach 

behavior among the four different barrier 

types (Table. 3). The test statistic of 

23.237 and a small p-value (0.001) 

together support the conclusion that the wildlife approach behavior is different across barrier 

Table 2. Kruskal-Wallis Test Summary 

Table 3. Mean comparison of visitors approaching wildlife 
across barriers 
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types. A hypothesis test indicated that the null hypothesis was rejected by a one-tailed 

significance level of 0.001 (Table. 4). This further supports that there is a statistically significant  

difference in the number of visitors approaching wildlife across barrier types. 

To determine which specific barriers were significantly different from one another, post 

hoc analysis was done with a pairwise comparison test. The pairwise comparison revealed a 

statistically significant difference in mean visitor approach counts between two separate barrier 

combinations 

(Table. 5). The 

first is between 

the rock barrier 

type and the 

fence/log 

combination 

barrier (p value 

0.001), with the fence/log barrier type exhibiting a notably higher average count of visitors 

approaching wildlife. The second significant difference in visitor approach was between the log 

Table 5 Pairwise comparison indicates a significant difference in visitor approach 
observations between two sets of barrier types (fence-log combo and rocks) and (logs and fence-log 
combo) 

Table 4. Hypothesis test summary Indicates that the null hypothesis was rejected with less than .001 significance. 
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barrier type and the fence/log combination type (p value = 0.001) with the fence/log barrier type 

exhibiting a higher count of visitors approaching wildlife.  

The results of the inferential analysis indicate that there is a significant difference in 

observations of visitor-approach across the barrier types present at pull off on Northeast Entrance 

Road between the following barrier types: 

1. Between Rocks and Fence-Log Combination: There is a significant difference 
in observations of visitors approaching wildlife between the presence of rocks, 
and the presence of both a fence and log. The presence of rocks had less wildlife 
approach behavior observed, which is interesting because it is a less formal type 
of boundary than a fence and a log. 

2. Between Log and Fence-Log Combination: There is also a significant 
difference in observations of visitors approaching wildlife between the presence 
of the log barrier type, and the presence of both a fence and log. The presence of 
fence-log combination had less wildlife approach behavior observed. I speculate 
that this may have to do with the space seeming more formal and designed for 
humans, thus acting as cues to visitors that they should not approach wildlife and 
that they should instead stay in their designated area. 

Based on the results of the Kruskal-Wallis test, I would speculate that the wildlife 

approach behavior had less to do with the barrier type, and more to do with the wildlife present 

at the sites and the many other spatial and sociological confounding variables that influence 

wildlife-approach. It is truly inconclusive whether there is a significant difference in the behavior 

based on barrier type due to the bivariate nature of the analysis, and the intention-behavior gap, 

which indicates that one cannot understand an individual’s behaviors without understanding their 

intentions (Hassan, 2016). 

Limitations and Implications for Research 

It is essential to note that while the analysis demonstrates a statistical difference in 

wildlife approach behavior across barrier types, it is inconclusive regarding whether the barrier 
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type itself was the variable influencing visitor behavior. The significant result could be attributed 

to various other factors or confounding variables that were not considered in this study such as 

the wildlife species type, quantity, and distance from the barriers. Furthermore, the sample size 

of this study was smaller than anticipated, weakening the overall statistical analyses. 

There are also limitations in the unobtrusive observational methodology of this study in 

relation to the intention-behavior gap. However, additional future research that further explores 

the many spatial and sociological factors that influence wildlife behavior may provide more 

concrete evidence that infrastructure influences wildlife-approach behavior. One component of 

future research that would be insightful is the use of experimental design methods to test various 

barrier types efficacy at minimizing wildlife-approach behavior. Another would be to utilize 

survey methodologies to understand the experience, intentions, motivations, and perception of 

visitors when they are approaching wildlife in a designed, picturesque space.  

While this study could not definitively prove that infrastructure is a key factor in visitors 

decision-making when approaching wildlife, it did reveal that the current infrastructure, designed 

with the intent to manage visitor behavior, is not effectively preventing wildlife approach 

incidents. This preliminary insight suggests that Yellowstone National Park might want to 

consider allocating funds for the strategic development of new infrastructure aimed at guiding 

visitor behavior in line with the Park Service's mission. Specifically, this paper will address the 

challenges posed by visitors approaching wildlife by proposing a design framework that draws 

from this research and existing behavioral, aesthetic, and design theories. This framework will 

offer practical, design-based solutions for a high-traffic pull-off site on Northeast Entrance Road 

in Yellowstone, known as 'Fossil Forest.' This site has witnessed high visitation and observed 

wildlife-viewing-related behaviors, including wildlife approach, as depicted in Figures 16 and 
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17. These challenges that arise from these behaviors are amenable through design-based 

solutions. 

Chapter 6 Design Based Solutions That Promote Positive Visitor Behaviors and Decrease 
User Impacts on Natural Resources 

 

Historically and scientifically, aesthetic experiences arising from picturesque design have 

been associated with eliciting emotional responses and behaviors, including wildlife-approach 

behaviors in United States National Parks, as thoroughly described in Chapter two. Therefore, 

Cues to Social Conduct (CTSC) is a design framework that builds off these findings by utilizing 

behavioral intervention theories to respond to the following design inquiry: 

How can we effectively design spaces that intervene in the emotional and behavioral 

responses triggered by aesthetic experiences, such as wildlife-approach behaviors in United 

States National Parks, with the goal of promoting positive visitor behaviors?  
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Cues To Social Conduct 

 

 Cues to Social Conduct is a landscape-based behavioral intervention framework for 

designing and evaluating infrastructure as a means of nudging visitor behaviors and managing 

human-wildlife interactions. 

 The framework name “Cues to Social Conduct”, pays homage to the work of Joan 

Iverson Nassauer, who developed a socioenvironmental theory called Cues to Care (CTC), where 

Figure 18 Cues To Social Conduct Framework Diagram Illustrating the Main Theoretical Foundations and Core 
Framework Elements 
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she describes CTC as elements in a landscape that are recognizably designed to indicate that a 

space is cared for by humans (Li and Nassauer, 2020). 

  

 CTSC aims to promote positive wildlife-viewing behaviors in U.S. National Parks by 

integrating Nudge theory, Cues to Care Theory, and the design of picturesque landscapes (Fig. 

18). It utilizes the aesthetic, spatial, and functional attributes of the landscape to guide visitor 

behavior towards compliance with park regulations. The intended outcome of CTSC is to 

minimize wildlife approach behavior and visitor impacts on natural resources by using design to 

clearly communicate to visitors where they are meant to go, and what they are supposed to do.  

Although the concept of shaping landscapes to influence behavior may initially raise concerns 

about subtlety and paternalism, using elements like signage, materials, landforms, and vegetation 

to shape experiences is consistent with long-standing, foundational practices in landscape 

architecture. In essence, the CTSC reinterprets and applies these landscape design principles 

under a lens of behavioral intervention, specifically to encourage better wildlife-viewing 

behaviors in U.S. National Parks. 

There are four core elements that guide the design of a space with Cues to Social Conduct 

(Fig.18): 

Choice Architecture: 

A term that was 

coined by Thaler and 

Sunstein to describe 

the designed 

environments effect Figure 19 Using the Landscape Palette to Design Choice Architecture. (Booth, 1989). 
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on the decision-making process of humans, choice architecture is a key component of 

understanding how to (1) anticipate the needs of user groups, and (2) design environments that 

structure options, e.g., you can go here or here, but you probably don't want to go there. An 

example of choice architecture in landscape design is guiding users toward where to go to get to 

the experiences they want by using topography and vegetation to alter an individual’s perception 

of spatially driven decisions limits (Fig.19). 

Defaults and Access: 

 

This element of the framework 

focuses on designing landscapes that 

are easy to navigate by establishing 

easy clear and access to 

programmed amenities. This, in 

turn, sets up positive and 

compliant visitor behaviors as the default.  This technique is often done through careful 

materiality choice, such as the use of 

directional arrows designed into the 

ground plane of the Chicago 

International Airport to direct people 

where to walk (Fig.20), or the use of 

material strips in front of metros to 

direct people where they should 

and should not stand (Fig. 21). 

Figure 20 Carefully chosen materials, and a minor slope indicate where people 
should and should not stand in metro station (Washington Post, 2021) 

Figure 21 Subtle arrows designed into a smooth ground material 
to indicate circulation direction and promote efficiency (Krum 2023). 



38 
 

Emphasize Social Norms: 

Emphasizing social norms is a common practice in the development of protected area signage 

that can also be done through infrastructural design. Social norms are when individuals in 

various settings attempt to read the attitudes and perceptions of others in a spatial setting grasp 

what behaviors are commonly accepted. By 

anticipating and indicating social norms through 

the configuration of an environment, a designer 

can create a landscape that promotes 

interpersonal regulation, or spaces where people 

hold each other accountable. This can be an 

extremely impactful design technique for 

indirect visitor management. An example of 

indicating social norms through infrastructural 

design is the careful placement and height of 

dune fencing to make negative behaviors 

awkward to partake in (Fig.22). A well-known 

example of signage that encourages 

interpersonal policing is the signs and zones 

around sea turtle habitat that tell visitors what 

is happening around them and encourage 

people to leave turtle hatchlings alone and 

report misconduct (Fig.23). 

Figure 23. Dune fencing used to emphasize social 
norms, and placed at a height that is awkard to both 
climb over and under (Dewey Cape, 2023).  

Figure 22. Sea Turtle Signage Encouraging 
Interpersonal Policing as a form of Indirect Management 
(NOAA, 2022) 
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Test Adapt and Tailor: 

This element of the framework is derived from Nudge theory, and it recognizes that a design 

tailored to a specific intervention-based functions must be systematically and routinely 

monitored to determine their efficacy, and areas of improvement. An example of monitoring the 

use impacts and infrastructural conditions of a designed landscape are studies like the one 

preceding this chapter. Monitoring the impacts of a design post-implementation is a practice that 

is not done nearly enough in landscape architecture. Understanding which types of infrastructure 

designs effectively influence visitor behavior can provide essential feedback for future design 

and park management practices. 

Redesigning Fossil Forest and By Applying Cues To Social Conduct 

Existing Conditions 

Fossil Forest is located on 

the western side of Northeast 

Entrance Road in 

Yellowstone National Park 

(Fig.24).  

 

 

 

Figure 24 Fossil Forest pull off on Northeast Entrance Road, Yellowstone 
National Park 
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 Fossil Forest is a site that is a popular pull-off location due to its historical significance 

and its proximity to a den that is occasionally inhabited with wolves, depending on the season. 

With a zoom-based viewing device such as a scope or binoculars, individuals can see this den. 

Historically, this pull off is the closest area in the front-country to view the location where 

wolves were acclimated to 

Yellowstone National Park in 1995. 

From the pull off, visitors can see one 

of the locations where the wolves were 

brought and acclimated to their new 

environment in pens (Fig.25). In 

addition to its historical significance, 

Fossil Forest currently provides access to 

an unmaintained trail called “Specimen 

Ridge” that is frequently 

misinterpreted as a park-

designated trail due to the 

trail’s media presence and the 

trailhead signage that exists 

before the pull off coming from 

the western direction (Fig. 26). 

 

Figure 25 . Fossil Forest is a popular location to see where 
wolves were reintroduced to Yellowstone National Park (Yellowstone 
Park Coalition, 2022). 

Figure 26 Misleading trailhead signage at Fossil Forest pull off. Google Earth, 2023. 
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The existing infrastructure at 

Fossil Forest includes a paved parking 

surface with a six-inch high log tracing 

its perimeter (Fig.27). There is an 

interpretive sign describing the site’s 

historical significance, there is a social 

trail extending outward toward the 

undesignated Specimen Ridge Trail. 

The previous study found that Fossil Forest has  

high user impacts, with edge effects at greater than 

25” wide. This is caused by pedestrian 

and vehicular traffic volume that is 

higher than what the current 

infrastructure can hold (Fig. 28 and 

29). Fossil Forest currently has space 

for eleven vehicles to park within its 

boundaries. 

 

 

 

 

 

 
Figure 28. Edge effects wider than 25 

inches caused by pedestrian traffic at Fossil Forest 
pull off 

Figure 27 Six-Inch high log barrier around 
the perimeter of Fossil Forest 
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The site is popular for wildlife 

viewing, and the previous study 

indicated that Fossil Forest has high 

counts of wildlife approach (128 

visitors observed approaching 

wildlife) and moderate counts of 

visitors utilizing existing topography 

to seek better views of the scenery 

and wildlife (Fig.30).  

 

Figure 30 Visitors directly adjacent to Fossil Forest seeking elevated ground to view wildlife 

 

 

Figure 29 Edge effects wider than 25" caused 
by Vehicular Traffic and noncompliant parking 
behaviors at Fossil Forest 
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Figure 31 Plan View of Fossil Forest Pullout redesigned as Specimen Ridge Scenic Outlook and Pull off 
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The redesign of Fossil Forest is titled “Specimen Ridge Scenic Outlook and Pull off”. The name 

“Fossil Forest” was informally given to the pull off. Since it has no official name, the first order 

of design-business was to give it one. I named it after the 8.5-mile ridge of the south rim of the 

Lamar Valley that the site overlooks, and where wolves were reintroduced.  

The overall design intent for Specimen Ridge Pull off and Scenic Outlook is to maintain the 

site’s existing character and uses while spatially reconfiguring and improving the areas of the site 

Figure 32 Fossil Forest Pullout next to its redesign titled "Specimen Ridge Pull off and Scenic Outlook 
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that are more prone to non-compliant visitor behaviors and negative impacts on natural resources 

such as the pull off edges, and the social trail. 

Applying Cues to Social Conduct to Specimen Ridge Pull off and Scenic Outlook 

(Specimen) 

Choice Architecture at Specimen 

As stated previously, choice architecture is designing environments that (1) anticipate the 

needs of user groups, and (2) design environments that structure their options. In other words, 

who are the user groups of Specimen, what are their needs, and what choices need structured to 

minimize wildlife approach through design? 

By spending ample 

amount of time in the field 

interacting with visitors, I 

learned that there are 

various subcultures and 

types of visitors within 

Yellowstone, even more 

specifically within the 

visitors of Lamar Valley. 

The following primary 

visitor-types and prevalent 

wildlife species are primary users of Northeast Corridor. For the design of Specimen to be 

effective at managing behavior, it must understand the user groups that exist within a landscape 

and be highly in tune with their needs (Fig..33). 

Figure 33. Designing Choice Architecture to be in tune with the needs of the user 
groups and how they exist within a spatial context: the landscape of the Northeast Corridor 
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- Citizen Scientists and Recurring Visitor Groups (e.g., Wolf Watchers, 

photographers, volunteers) 

These recurring visitors are dedicated to wildlife viewing and have a strong culture and 

community within the Northeast Corridor. Their Interests are specified and include 

citizen science, viewpoints of wildlife habitat, scope-use, tracking and imagery. 

- Self-directed Tourists 

This subsection of tourists includes visitors who are temporarily visiting Yellowstone and 

are directing themselves through the Northeast Corridor seeking wildlife viewing 

experiences, beautiful panoramic views, trails, and worthwhile experiences. 

- Commercial Use Authorizations (CUA) 

Many touring companies are run by community members who live in the gateway 

communities of Yellowstone, and they operate tours year-round. Many of the tour 

operators are closely linked to park personnel personally. If tour operators and park 

personnel interests are aligned, these operators play a crucial role in providing direct 

management to tourists with which they are working for- advising positive wildlife 

viewing behaviors and park stewardship. 

- Various Wildlife Species 

Wildlife is another- if not the primary- user of Specimen that must be considered when 
designing choice architecture. However, this user group cannot speak for itself. It is 
believed that increasing the distance between humans and wildlife is of their best interest. 
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For the Citizen Scientists, I understood that their needs were tied to traditions, and I 

designed a formalized wildlife-viewing nook in the exact location where they set up their 

scopes. By designing a space that is formalized and personalized to their needs, it continues 

traditions, creates investment in the site, and gives them the option to choose a formal space 

over informal areas (Fig. 34). 

 

 

 

 

 

Figure 34. Visualization hand-sketch of a Wildlife Viewing Nook for User groups at Specimen Ridge Pull off and Scenic Outlook 
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For self-directed tourists, 

their motivations are tied to 

accessing novel and worthwhile 

experiences, some of which 

include hiking, seeing wildlife 

and picturesque scenery, and 

creating memories that are tied to 

the landscape. Therefore, I utilized 

the existing topography of 

Specimen to locate a trail that follows the ridge of the hill adjacent to the pull off. The trail  

 

 

 

 

 

Figure 35 Axonometric view of the scenic trail (0.3 mi) that extends from 
Specimen, promptly ending at a panoramic viewing platform. 

Figure 36. Section view of a military crest, a common location to design a structure that blends 
into a slope (Booth, 1989). 
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promptly ends at a viewing platform on the military crest of the hill, facing outward toward 

Specimen Ridge (Fig.35 and Fig.37) A military crest is a historical term for the point near the 

crest of a convex landform that provides an ideal vantage point for panoramic views, an area that 

was historically vital in military defense (Booth, 1989) (Fig. 36). By creating a pathway that 

sweeps across the landscape, choreographed to end at a viewing platform with expansive and 

elevated views of specimen Ridge, it utilizes aesthetic experiences including sublime and 

picturesque in a structured, rhythmic way. In doing so, the design promotes positive, on-trail 

exploration behaviors and it directs visitors toward a choreographed, memorable experience. 

 

Figure 37. Visualization hand-sketch of the proposed trail and viewing platform. 
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The viewing platform itself is also designed to encourage sublime aesthetic experiences. Its unorthodox 

shape and curved ground plane establish a sense of uncertainty where visitor’s walk, promoting caution 

and awareness that encourages safe behaviors, therefore further structuring behaviors. (Fig.38 and Fig.39) 

 

 

 

Figure 38. Conceptual Design Vignettes 
of an unorthodox scenic viewing platform 

Figure 39. Visualization hand-sketch of a view of Specimen Ridge from the proposed viewing Platform 
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 Designing Specimen to incorporate the needs of CUAs included incorporating vegetation to 

screen the pull off. During conversations with tour guides, they emphasized that a common problem is 

that there is no privacy in wildlife viewing, and little is left to chance. They described that a common 

occurrence is that self-directed visitors will see their tour vans, and promptly pull into the pull-offs and 

ask to use their equipment. To ease this challenge for CUAS, and to help provide quality experiences for 

paying visitors, I reconfigured the pull off to have a vegetated bioretention area that is strategically 

positioned to screen the view of the pull off from the road. 

Designing for CUAs also included spatially 

configuring the pullout to include parking 

spots that are designed as quick pull-in spots 

for their vans, and for emergency personnel if 

needed (Fig. 41). This structures the parking 

and visual options of visitors to minimize 

traffic-based issues and resulting impacts 

edge effects. 

 

 

Figure 40. Axonometric View of Specimen highlighting the use of vegetation as a screen to minimize visitor-clumping. 

Figure 41. Zoomed in plan of the Specimen Pull off parking 
area highlighting the quick pull-in spots for CUA vans. 
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The design of choice 

architecture for wildlife is a 

dual-sided design that seeks to 

increase the distance between 

wildlife and visitors both 

horizontally and vertically. The 

intervention is called a sunken 

wall, coined the “Haha” in 18th 

century English landscape design for the laughs 

that would result from its optical illusion-effect 

to disappear (Booth, 1989). The abrupt topographical depression and steep slope provides clear views of 

scenery but decreases the likelihood that either humans or wildlife would go near it, either in fear of 

entrapment, or because it is not the easiest route (Fig. 42). A Haha will follow the edge of the Specimen 

pull off, acting as a hidden barrier between humans and wildlife (Fig. 44). 

. 

 

 

Figure 42. A Haha wall used at Specimen as dual-sided 
choice architecture for both humans and wildlife 

Figure 43. A Haha depicted spanning the length of the Specimen parking area in axonometric view 
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Creating Defaults and Access at Specimen 

 

Designing ease of access and promoting 

positive behaviors at Specimen is done through 

careful choice of materiality and furnishings. 

To promote seamless access from 

parking to wildlife and scenic viewing, a 

layered system of materials that are flush with 

one another will be used to indicate to visitors 

where to go without the need for additional 

signage or curbs that traditionally delineate 

space in pull offs (see metro example Fig.21, 

and Fig. 44). The change in material registers 

as a stopping point, alerting visitors of the grade 

change from the sunken wall. The materials that are used blend seamlessly with the environment of 

Lamar Valley, using sandstone pavers as a nod to the region’s geologic history, and a strip of lacquered 

wood that continues the existing national park, rustic aesthetic with a modernized flare, and rough 

sandstone boulders that are unsteady, 

deterring visitors from going down the 

Haha depression. 

 To encourage positive 

behaviors as the default, furnishings 

that are specifically designed to rest on 

will be placed carefully around the 

site, deterring visitors from sitting on or leaning against fencing or other infrastructure.  

Figure 44. Ease of access: a system of layered, flush materials 
serving as a cue to visitors where to go. 

Figure 45. Hand-sketch of a sandstone sitting boulder. 
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Emphasizing Social Norms at Specimen 

 

 

Signage and fencing are the primary mechanisms used at Specimen to emphasize social norms and 

encourage interpersonal regulation and indirect 

management. Derived from the design of dune 

fencing previously described (Fig. 23), 2-inch-thick 

manila rope affixed to 5-foot-tall wooden rails will 

be strategically placed around the perimeter of 

Specimen and the trail leading to the viewing 

platform. As the rope curves between the fence 

poles, it will fall at a strategically awkward height 

for most adults and some children to crawl 

over or under (Fig.46). The use of rope as a 

barrier does not block the scenic views and 

blends into the environment. The rope is also less likely to create a false sense of security than the use of a 

wooden fence, encouraging sublimity and reminding visitors they are in a wild habitat. Signage that 

indicates to visitors why they are not supposed to cross the threshold 

will be affixed to the manila rope (Fig. 46). The design is intended to 

clearly indicate what behaviors should and should not be occurring. If 

people see the signage and people crossing the barrier, they may be 

more likely to intervene and report non-compliant behavior. 

Additionally interpretive signage that explains the significance of the 

area will be placed in parts of Specimen where groups of visitors are 

meant to gather, such as on the viewing platform (Fig. 39 and Fig.46). 

Figure 46. Hand sketch of an unobtrusive rope and 
rail fencing that is strategically designed to be awkward to 
cross. 

Figure 47. Hand sketch of a 
three-dimensional interpretive map of 
Specimen Ridge affixed to a wooden 
pole. 
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When these three core 

elements of Cues to Social 

Conduct are combined, they 

create a design for Specimen 

Ridge Pull Off and Scenic 

Outlook that is nuanced to 

nudge visitors toward 

partaking in park compliant 

wildlife-viewing behavior, 

and ready to be tested and 

monitored (Fig. 47).  

 

Test, Adapt, and Tailor at 

Specimen 

The study that was 

completed as part of the 

analysis for this design 

served as a preliminary data 

collection, at the beginning 

of a larger timeline.  

Through systematic 

implementation of this infrastructure over a 17-year timeline, monitoring the various phases impact on 

influencing visitor behavior can produce data will improve the future phases, tailoring the design 

specifically to the needs of the user groups at Specimen.  

 

Figure 48. Layering Cues to Social Conduct at Specimen through spatial layout, 
materiality, strategic vegetation placement, and furnishings 



56 
Chapter 7 CONCLUSION 

This thesis yields substantial implications for the future design and management of 

national parks. The current park infrastructure, originally conceived during the Mission 66 era, 

has become increasingly inadequate in addressing the complex challenges faced by modern 

national parks. The dramatic increase in visitation and the rising occurrences of human-wildlife 

conflicts underscore the pressing need for a comprehensive reevaluation of park design and 

management strategies. 

The National Park Service must adapt to effectively balance the crucial goals of resource 

preservation and public enjoyment, while also addressing contemporary conservation and visitor 

management objectives. The findings and insights presented in this thesis represent the crucial 

first steps towards a more profound understanding of the intricate relationship between visitor 

behaviors and park infrastructure. By grasping this link, it becomes possible to envision and 

implement design solutions that cater to the evolving needs of park visitors while preserving the 

ecological and cultural integrity of these landscapes for future generations. 

In an era where ecological sustainability and the harmonious coexistence of wildlife and 

humans are paramount, it is imperative to explore innovative design typologies and strategies, as 

proposed in the sixth chapter of this thesis. These forward-thinking approaches can serve as a 

catalyst toward designing spaces that actively mitigate human-wildlife conflicts in United States 

National Parks. By nudging visitors towards positive wildlife viewing behaviors and compliance 

with park regulations, we can protect the unique natural and cultural treasures held within our 

national parks for generations to come. 
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