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Each student has prepared a 15-minute presentation, which will be followed with 5 

minutes of questions and answers.   Comments can be typed in the comments box 

in zoom if time is running short during the question and answer portion, follow-

ing each presentation.  Please use this opportunity to improve the work of your 

colleagues.

Format of Presentations

One of the most difficult challenges for a new researcher is to learn how to convey 

complex, often unfamiliar ideas to a diverse audience of scholars in the space of 

a few minutes.  Today’s event offers Environment and Society graduate students 

a chance to practice making a presentation for a scientific meeting.  Rather than 

waiting for the thesis or dissertation defense, this symposium is an opportunity for 

graduate students to present their ideas to an audience of peers and professors, at 

a time when they’re just beginning to focus on a researchable problem.

We will hear from 5 Ph.D. students in the Environment and Society program and 

10 M.S. students representing Environment and Society, and Ecology.  Each will 

describe how they propose to undertake the research that will form the basis for 

their thesis or dissertation.  Some students are just beginning to determine how 

best to tackle their topic of interest.  Others may have already started their research 

process, but still can benefit by further developing their ideas as influenced by the 

insights of their colleagues in the department, college, and university.

About the Symposim

The Presenters
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8:30 a.m. Opening Remarks by Chris Lant

8:35 a.m. Lizzy Depew, M.S. Recreation Resource Management

8:55 a.m. Trish Hedin, Ph.D. Environment and Society

9:15 a.m. Caleb Meyer, M.S. Recreation Resource Management

9:35 a.m. Bettina Spernbauer, M.S. Recreation Resource 

  Management

9:55 a.m. Jordan Nesbitt, M.S.  Recreation Resource 

  Management

10:15 a.m. Break (15 minutes)

10:30 a.m.  Noah Creany, Ph.D. Ecology

10:50 a.m. Kaeli Mueller, M.S Environment and Society

11:10 a.m. Kaitlyn Spangler, Ph.D. Environment and Society

11:30 a.m. Will Munger, Ph.D. Environment and Society

11:50 p.m. Lunch (30 min) – on your own

12:25 p.m. Will Rempel, M.S. Environment and Society

12:45 p.m. Jake Richard, M.S. Recreation Resource Management

1:05 p.m. Cole Stocker, M.S. Environment and Society

1:25 p.m. Dakoeta Pinto, M.S. Environment and Society

1:45 p.m. Emily Fletcher, M.S. Environment and Society

2:05 p.m. Brittany Shield, Ph.D. Environment and Society

2:25 p.m. Kane Cook, M.S. Environment and Society

Schedule
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Gateway and Natural Amenity Region (GNAR) 
communities often find themselves facing a wide 
variety of problems they are not prepared for.  These 
communities face many of the same challenges 
typically associated with larger cities. High living 
costs, the loss of unique community identities, 
overcrowding, and inadequate transportation 
infrastructure are all common issues faced by those 

living in gateway communities. These problems stem from local economies that 
are heavily dependent upon the seasonal flow of tourists who travel to these 
communities for their natural outdoor amenities. As many towns, specifically those 
in the Intermountain West, are shifting from reliance on agriculture or resource-
extraction to reliance on outdoor recreation and tourism, it is increasingly important 
to understand how these economies are developing. My research will examine the 
relationship between economic metrics of GNAR communities near national parks 
and the number of national park visitors over time to better understand the role 
national park visitation plays in shaping local economic conditions. This will provide 
a better understanding of how disruptions to the flow of visitors have affected GNAR 
communities and may offer insights into how evolving park management practices 
(e.g., implementing alternative transportation systems or timed entry systems) 
might affect nearby GNAR communities.

Effects of Change in Visitor Numbers on Western Gateway 
Community Economies

Lizzy Depew:
ABSTRACTS:
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This research seeks to study the relationship between 
private landowners/permittees and the Utah Division 
of Wildlife Resources (UDWR).  The objective of the 
research is to understand the variety of perspectives 
involved within this relationship and find ways to 
better communicate, share information and enhance 
agency responsiveness.  Ultimately, the intention of 
this research is to strengthen these relationships,  to 

promote enhanced management of the state’s wildlife resources, and to promote 
a vibrant livestock and agriculture industry.  The research will entail utilizing 
semi-structured interviews of UDWR employees throughout the five regions of the 
state, boundary spanners such as Utah State Extension and the Utah Department 
of Agriculture and Food, and large landowners and livestock producers throughout 
the state.  Interviews will be transcribed and coded to extract major themes and key 
phrases.  

Study of the Relationship between the Utah Division of Wildlife 
Resources and Large Landowners/Livestock Producers 

Trisha Hedin:
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Visitation to parks and protected areas (PPAs) is 
increasing and how visitors interact with social, 
biophysical, and managerial resources therein is also 
changing. One such change is occurring in wilderness 
areas and settings managed as such which are seeing 
increases in the number of day visitors. Despite these 
increases, little recent or comprehensive research has 
examined this trend or compared day visitors to multi-

day visitors to explore potential differences in their perceptions of resources or re-
source issues in wilderness.  Driven by exploring this trend in the context of the last 
decade’s visitation increase and by the limited geographic scope of prior studies, 
this research will explore potential differences between these visitor groups in the 
Escalante District of Glen Canyon National Recreation Area and inform a backcountry 
management plan for the National Park Service using a survey instrument. A first 
season of data collection will take place in April and May 2021 with a second in Oc-
tober 2021. These data will contribute to further understanding and better provision 
of outstanding and sustainable experiences in the Canyons of the Escalante River.

A Dynamic Relationship with Wilderness: Comparing Day and Multi-
Day Visitors’ Indicators of Quality in Wilderness Settings

Caleb Meyer:
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As climate change continues to become a serious 
threat to our society and CO2 emissions continue to 
rise, strategies to reduce emissions are becoming 
increasingly important. Tourism is a large source of 
carbon emissions globally, leading many park and pro-
tected area management agencies to seriously consider 
their role in contributing to, and possibly mitigating, 
climate change. One way in which the US National Park 

Service has attempted to do so is through alternative transportation systems (ATS), 
such as shuttles. However, despite their promise of reducing emissions while also 
alleviating congestion and capacity issues, the implementation of ATS can cause sec-
ondary consequences that potentially negatively impact visitor experiences and park 
budgets. Yet, park management agencies are bound to consider social, environmen-
tal, and economic dimensions in their decision-making processes and to balance 
trade-offs between those. While some research has examined visitors’ perspectives 
on ATS, studies that have focused on the overall impacts of these systems, especially 
on aspects other than the visitor experience, are limited.
The objective of this work is therefore to examine the primary and secondary 
consequences of ATS in U.S. National Parks in form of a systematic literature review, 
grounded in the peer-reviewed scientific literature, as well as technical reports and 
site-specific planning documents. It aims to provide a full accounting of the known 
impacts and trade-offs associated with ATS to help guide management decisions as 
we move into more sustainable forms of transportation in a recreation context. 

Alternative Transportation Systems as CO2 Emission Mitigation 
Strategy in Natural and Protected Areas

Bettina Spernbauer:
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Normative research methods have long been used to 
evaluate the social and ecological conditions in parks 
and protected areas (PPA). The use of this method to 
evaluate crowding conditions within PPA’s has satu-
rated the existing literature in the field of visitor use 
management. However, the application of this method 
to ecological conditions has not been studied to the 
same extent.  Most of this research has been conduct-

ed in backcountry and wilderness areas to develop thresholds that can turn into 
management objectives for the PPA. This research seeks to apply these well vetted 
methods to urban-proximate parks, a classification of wildland recreation areas that 
have not received much attention in the existing literature. Empirical data from this 
research can be provided to PPA managers to help inform management decisions 
within the Orange County Nature Reserve to ensure that favorable and sustainable 
management actions are being made.

Normative Evaluations of Social and Ecological Conditions in an 
Urban-Proximate Nature Reserve 

Jordan Nesbitt:
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The “dual mandate” that guides park and protected 
area (PPA) management charges managers to conserve 
natural resources and provide opportunities for public 
enjoyment. Nevertheless, contemporary trends in 
wildland recreation present significant challenges to 
satisfy that mandate, particularly in highly visited and 
urban-proximate PPA settings. Contemporary adaptive 
management frameworks provide managers a process 

and decision tool to address these challenges, but require managers to identify and 
monitor meaningful social and ecological indicators in implementation and at times 
make values trade-offs in the adjustment phase of the framework.  
 
This research seeks to address these phases of the adaptive management frame-
work in applied visitor management contexts. In urban-proximate PPAs in Orange 
County, CA I will conduct a visitor elicitation survey to understand how plural social 
values can be used to understand and characterize the visitor and inform and 
compliment communication strategies for habitat conservation. Additionally, I will 
investigate how management manipulation of transportation systems in Rocky 
Mountain National Park, CO can serve as a leverage point for the convergence of 
visitor experience and resource protection goals. 

Integrated Social-Ecological Park and Protected Area Management 

Noah Creany:
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The concept of human appropriation of the products 
of photosynthesis was first extensively researched by 
Vitousek et al. in 1986. (Vitousek et al., 1986). This 
research attempted to measure human impact on a 
system by quantifying the human appropriation of net 
primary production (HANPP) from the total energy 
produced in an ecosystem. Quantifying HANPP involves 
calculating the amount of carbon used by humans 

with processes such as farming, grazing, and timber harvest. Measuring HANPP 
reframes ideas about human environmental impact by conceptualizing these land 
uses as consuming energy from ecosystems. Environments with less photosynthetic 
energy are often correlated with low levels of biodiversity, as postulated in the 
species-energy hypothesis. Most studies supporting this hypothesis have quantified 
energy with net primary production without accounting for human impact. Most 
HANPP research shows however, that around 25% of all products of photosynthesis 
are co-opted for human use, leaving only a fraction of the original amount of carbon 
in the ecosystem (this remaining NPP is called NPPeco) (Haberl et al., 2014). That 
is why my research will be the first large-scale test of the species-energy hypothesis 
using the leftover NPPeco as a metric for ecological energy. This approach will be 
more realistic because it considers the actual amount of energy left in a system after 
human utilization. I will use species richness (the number of distinct species that 
can be found in an ecosystem) as my metric for biodiversity, with data provided by 
the USGS GAP products. I will also compare energy and species at different scales 
(30m pixels to county area) to see how scale effects the relationship. This test of 
the species-energy hypothesis at different scales will also be relevant to geography 
research because it will investigate what scale is best for measuring the impacts that 
humans have on biodiversity. 

The relationship between biodiversity and human appropriation of 
ecosystem energy 

Kaeli Mueller:
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This proposed research project aims to assess barriers 
and bridges to crop diversification in the United States 
(US) from the micro- to macroscale. Given the urgent 
social and environmental concerns associated with US 
agricultural landscape simplification, as well as the 
gaps in understanding crop diversification and its ben-
efits across scales, there is a need to understand how 
and why landscapes become (or do not become) more 

diverse. Paper one offers a broad understanding of how and why national agricul-
tural land use and policy have changed over recent decades across the US. Paper 
two identifies regional factors associated with agricultural diversity and assess how 
they differ across these regions. This provides a more nuanced framework to situate 
in-depth qualitative insight of farmer livelihoods with broader socioecological dy-
namics. Paper three utilizes in-depth qualitative methodologies to provide localized 
insight into the tradeoffs of managing for agricultural diversity in the Magic Valley of 
southern Idaho. Ultimately, this project integrates qualitative and quantitative data 
to theoretically, methodologically, and practically advance our understanding of how 
to enhance agrobiodiversity across the US agri-food system. 

Cultivating agrobiodiversity in the United States: Barriers and bridges 
at multiple scales

Kaitlyn Spangler:
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Conserving forests and watersheds are critical strate-
gies to mitigate and adapt to environmental change. 
Reciprocal Watershed Agreements (ARAs) conserve 
watersheds by managing land use in riparian and 
forested areas. Incentive-based conservation programs 
like ARAs create social and economic structures to 
support conservation in working landscapes. ARAs 
function through incentivizing changes in agricultural 

practices used in grazing, farming, and timber harvest. In Bolivia’s Rio Grande-Valles 
Cruceños watershed, ARAs offer in-kind incentives in exchange for a commitment 
from local campesinos (rural farmers and ranchers) to conserve a defined area 
that provides watershed services.  Our research team is using a mixed methods 
approach to understand ARAs that includes survey data, qualitative interviews, and 
ethnographic participant observation.   Our ongoing research is finding that ARAs 
incentivize changes in grazing management and agricultural practices by 1) Offering 
relevant material incentives to campesinos for the conservation of riparian and 
forest areas. 2) Organizing multi-stakeholder collaborations with municipalities to 
address water, grazing, and climate adaptation challenges in local communities. 3) 
Employing local field staff who provide extension-like services to campesinos in both 
grazing improvement strategies and agricultural diversification.   A preliminary anal-
ysis based on survey data shows a difference between ARA and non-ARA campesinos 
around the use of developed cattle water sources.  A non-significant difference be-
tween campesinos was found in the use of free-range cattle management practices.   
The ARA program’s hybrid combination of organizing material incentive structures, 
facilitating agricultural knowledge exchange, and engaging campesinos’ values and 
self-organization with social-ecological collaboration shows the complexity and 
creativity required to mobilize private land use governance at the watershed scale. 

Grazing and Reciprocal Watershed Agreements in the Rio Grande-
Valles Cruceños of Bolivia

Will Munger:
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Recreational fishing is a topic of great interest and 
concern for both wildlife managers and researchers. 
Overall, nationally, the number of anglers has been 
dropping since the 1980’s. Reversing these trends 
and increasing fishing participation is important for 
several reasons, including physical, mental and social 
benefits that fishing can provide for anglers, as well 
as critical management funding generated by fishing 

licenses and sales taxes on fishing equipment. Beyond participation rates, the 
annual frequency of fishing trips and the likelihood of renewing a fishing license are 
other important metrics to track in relation to the health of the sport. In response 
to declining participation rates, state management agencies have created programs 
to recruit new anglers, retain current anglers, and re-engage lapsed anglers that 
no longer participate annually (referred to as ‘R3’ initiatives). The purpose of this 
study is to characterize the constraints that individuals perceive to be barriers to 
participation in recreational fishing, and negotiation strategies to eliminate these 
barriers. An online survey will be sent to individuals who have purchased a state 
fishing license in Utah in recent years. Individuals will be selected based on the 
different categories of anglers as defined in the state’s R3 Initiative. The findings of 
this project will inform state fisheries managers about the different factors involved 
in fishing participation, and identify strategies to recruit, retain, and re-engage 
Utahns in recreational fishing.

Will Rempel: Constraints, Barriers and Negotiation Strategies to 
address Recreational Fishing Participation Rates in Utah

Will Rempel:
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Communication is one tool that wildlife managers can 
use to reduce human-wildlife conflict.  A body of re-
search shows that communication strategies are most 
effective when built upon a theoretical foundation. This 
research draws from the Theory of Planned Behavior 
(TPB) and the Norm Activation Model (NAM) to identify 
how these theories can be used together to improve 
communication strategies.  The components of NAM 

could be used in conjunction with TPB to great effectiveness among populations that 
hold feelings of stewardship and responsibility towards the object or context of the 
behavior. This work will identify how these theories can inform a communication 
strategy to increase the use of non-lead ammunition among hunters in the foraging 
range of the critically endangered California condor (Gymnogyps californianus) in 
southwest Utah.  This research will be informative to other management efforts to 
change behavior among similar populations, especially ones involving human-wild-
life conflict, hunting, and other activities in which the users have a high level of 
feelings of stewardship.

Stewards and Conservationists: The mediating effect of Norm 
Activation Model constructs on the Theory of Planned Behavior 
among hunter communication in Southern Utah

Jake Richards:
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Indigenous and local knowledge systems complement 
western scientific knowledge and enhance knowledge 
and governance of social-ecological systems. Applying 
distinct knowledge systems to natural resource man-
agement decisions is enriched by mutual understand-
ing of the values and perspectives of the individuals 
who hold the knowledge itself. My proposed research 
aims to bring together academic literature on knowl-

edge weaving with the emerging field of relational values in conservation science 
to inform stewardship efforts at the Boa Ogoi Historical Site in Southern Idaho. I 
conducted 12 semi-structured interviews with local residents to better understand 
relational values and stewardship that inform the values that Battle Creek region 
residents associate with this area, as well as perceptions of potential changes to the 
watershed if more restoration efforts take place. My study will characterize what 
“good stewardship” means to different residents in the region as well as identify 
local knowledge and preferences pertaining to specific species.  I will further illus-
trate a framework for weaving knowledge and preferences among local residents 
with those of tribal landowners and input from scientists in order to better inform 
the Boa Ogoi Historical Site stewardship plan. This stewardship plan is part of the 
Northwestern Band of the Shoshone Nation’s efforts to build a cultural interpretive 
center and restore endemic species at this site.

Weaving Complementary Knowledge Systems to Understand 
relational Values at the Boa Ogoi Historical Site

Cole Stocker:
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To reach goals set by the International Paris Agree-
ment (an international agreement in which registered 
countries must decrease greenhouse gas emissions) 
the United States will require a socio-technical transi-
tion. This type of transition requires that society and 
markets adopt new technologies, practices, and social 
norms to comply with exogenous pressures from
new socio-technical landscapes (e.g.,climate change 

and the need to transition away from fossil fuels and other harmful practices). 
Cooperative Extension is an interface organization that produces and distributes 
scientific information and implements it through scientific communication, commu-
nity engagement, and programming. This unique organization has been influencing 
multiple levels of American society for over one hundred years. My research will use
a multi-level perspective framework that will help me look at multiple different 
layers of the Cooperative Extension System to assess impediments and oppor-
tunities for it becoming a key player in the development and implementation of 
climate solutions throughout the United States (the socio-technical transition). This 
multi-level perspective framework uses three analytical levels: niches (e.g., rep-
resents areas for opportunity and experimentation), socio-technical regimes (e.g., 
energy sector, agricultural sector, Cooperative Extension infrastructure), and the
external socio-technical landscape (e.g., political movements, social movements, 
policy, new technology, climate change, etc.). I conducted a nation-wide inventory 
of Cooperative Extension programming on climate and extreme weather and 13 
semi-structured interviews with Extension professionals involved in this program-
ming area to better understand the existing barriers and opportunities. Cooperative 
Extension has features that, if appropriately leveraged, could enable it to play a 
transformative role in advancing climate solutions, this research will detail these 
features and their barriers for climate mitigation and adaptation.

Uncovering Opportunities and Limitations for Cooperative Extension 
Playing a Transformative Role in Advancing Climate Work

Dakoeta Pinto:
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Scientists have reached consensus that climate change 
needs to be mitigated immediately to reduce the 
likelihood of catastrophic impacts. Widespread use of 
negative emissions technologies (NETs) could reduce the 
concentration of greenhouse gases in the atmosphere, 
thus reducing the severity of climate change. NETs tend 
to be expensive and many in the public don’t know 
much about them, causing weariness about them. They 

have thus far failed to garner extensive public support. Identifying and communi-
cating locally relevant co-benefits of NETs may increase public support leading to 
more investment in the research, development, and deployment of NETs. One such 
technology is biochar, or the baking of biomass slowly in the absence of oxygen. 
This process produces a charcoal-like product, rich in carbon, that can be used to 
enrich soil. Common arguments against the use of biochar include the displacement 
of food crops by plants that would be used solely for the production of biochar and 
the inclusion of biochar in carbon trading schemes. My research will identify which 
co-benefits of biochar are most appealing to residents of the Bear River Watershed. 
Potential co-benefits include contribution to the eradication of an invasive tree, 
Russian Olive (Elaeagnus angustifolia), revival of an indigenous land management 
practice, improved soil fertility (via nutrient retention), among other things. I will 
identify which risks and uncertainties (such as habitat and biodiversity loss, emissions 
created during collection and transport, human health during creation, and phytotox-
icity) associated with biochar are most salient in this region. I will target scientists with 
expertise relevant to biochar and the general public via a survey to identify if and how 
expert perspectives regarding co-benefits and risks differ from lay-person perspec-
tives. Results of this survey will help anticipate which co-benefits of NET are likely to 
enhance or erode public support, particularly as a growing number of US citizens, 
specifically intermountain west residents, demand climate action.

Finding salient co-benefits of a negative emissions technology: 
Biochar in the intermountain West

Emily Fletcher:
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Migration and other types of mobilities are normal 
processes of human geography, however there is 
broad scientific consensus that historical patterns are 
likely to be altered as the direct and indirect impacts 
of climate change intensify. These changing mobility 
patterns will warrant policy action. Understanding 
public perceptions of climate-related migration will 
provide insight into potential policy support and may 

help reduce conflict in host communities. However, there has been little academic 
attention to public perceptions of this phenomenon. 

This research aims to understand how the public in the U.S. conceptualizes climate 
migrants and climate-related migration. The objectives of this project are 1) use a 
national survey to understand public perceptions at the aggregate level, 2) employ 
a framing experiment to disentangle cognitive processes that help guide individual 
public perceptions, 3) utilize a multilevel regression and post-stratification analysis 
to explore geospatial patterns of perceptions and attitudes of climate migrants and 
climate-related migration. 

Ultimately, this project will contribute to various bodies of well-established 
literature including attitudes toward immigrants and immigration as well as climate 
change opinion research. These results will also have critical practical applications 
as the nation begins to address climate-related migration. 

Understanding public perceptions and attitudes toward climate 
migrants and climate-related migration in the U.S.

Brittany Shield:
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Natural hazards, such as floods, earthquakes and se-
vere storms, can have costly and deadly consequences 
to society and the environment. In order for humans to 
better cope with the consequences of a potential disas-
ter, we employ a number of adaptive measures that 
increase preparedness and resilience and decrease 
vulnerability and damages. When it comes to measur-
ing hazard preparedness across geographies, studies 

tend to focus on local preparedness activities using a variety of survey techniques 
but what remains is a lack of national, comprehensive data on the subject.  Recently, 
the Federal Emergency Management Agency (FEMA) released their National House-
hold Survey (NHS) results, taking a national sample (approximately n = 5000) that 
gauges the American public’s preparedness attitudes, behaviors, and knowledge 
regarding preparing for disasters.  We use a multilevel regression and poststratifi-
cation (MRP) technique to obtain subnational estimates from FEMA’s national data. 
Specifically, questions gauging how prepared a household is, such as if the home 
has an evacuation plan in place or a stockpile of food and supplies, are evaluated 
and visualized. This technique allows preparedness to be measured across the Unit-
ed States and visualized on the state and county levels. By incorporating variables 
of social and physical vulnerability with preparedness outputs to generate hotspot 
maps, we can inform researchers, humanitarian workers, and the public alike about 
which communities are more or less prepared and susceptible to a disaster. 

Examining Geographic Variations in Disaster Preparedness and 
Vulnerability using Small-Area Estimation and Hot-Spot Analysis

Kane Cook:
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