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

10 minutes of questions and answers. There are comment cards available through-

out the room for members of the audience to share their thoughts and ideas with 

the presenters if time is running short during the question and answer portion, 

following 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 7 Ph.D. students in the Environment and Society program and 

3 M.S. students representing Environment and Society, and Ecology. Each will de-

scribe 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 Social and Light Breakfast

9:00 a.m. Shannon Wesstrom, M.S. Ecology

9:25 a.m. Natalie Otto, M.S. Environment & Society

9:50 a.m. Ryan Tarver, Ph.D. Environment & Society

10:15 a.m. Meghan Tait, M.S. Environment & Society

10:40 a.m. Carmen Calzado-Martinez, Ph.D. Environment & Society 

11:05 a.m. Break (20 minutes)

11:25 a.m.  Stan Rhodes, Ph.D. Environment & Society

11:50 a.m. Suman Paudel, Ph.D. Environment & Society

12:15 p.m. Hongchao Zhang, Ph.D. Environment & Society

12:40 p.m. Emily Wilkins, Ph.D.  Environment & Society

1:05 p.m. Chase Lamborn, Ph.D. Ecology

Schedule
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A warming climate coupled with increasing visitation 
and use-levels on public lands presents land 
managers with the challenge to protect the integrity 
of the natural resources while providing visitors 
opportunities for recreation. Part of this challenge is 
to balance the quality of the visitor experience with 
the ecological impacts associated with recreation. To 
better understand the environmental changes caused 

by visitor use, I propose integrating ecological impact assessments of unconfined, 
visitor-created campsites with social science methods evaluating the acceptability 
of these impacts in open-water, Alaskan parks. An examination of the nuances 
of visitor perceptions of crowding and coastal resource conditions in Glacier Bay 
National Park (GLBA) collected via visitor surveys will be used in conjunction with 
longitudinal ecological impact GIS data from Kenai Fjords National Park (KEFJ) 
based on similar attributes. Combining data sets will provide a regional analysis 
detailing recreational impacts and implications for the quality of visitor experiences 
in unconfined recreation settings which is critical for sustainable coastal park 
management.

Visitor perceptions and coastal resource conditions of visitor 
designated campsites in two coastal Alaskan National Parks 

Shannon Wesstrom:
ABSTRACTS:

Major Professor: Chris Monz
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Non-native invasive species (NNIS) are a major 
concern confronting biodiversity conservation and 
management, particularly in protected area-centered 
ecosystems (PACEs). PACEs are larger zones around 
protected areas, such as national parks wherein 
important ecological processes still occur but may be 
altered by human activity. Recreation use is high in 
these areas, causing disturbance to plants and soils, 

and increasing NNIS seed dispersal - events that are both known to increase the 
invasibility of communities. PACEs are frequently divided by administrative land 
boundaries; jurisdictions include the Bureau of Land Management, US Forest 
Service, National Park Service, and private land. We expect to see variation in the 
density and diversity of NNIS across these divisions, depending on extent and 
type of resource management protocols. Consequently, these land boundaries 
may create challenges for successful management and eradication of NNIS at a 
landscape level within a PACE. I will gather data on disturbance events, density, 
and diversity of problematic NNIS in plots along jurisdictional land boundaries 
within three national parks: Sequoia, Kings Canyon, and Lassen Volcanic National 
Park. Additionally, I will interview resource managers regarding the challenges of 
cross-boundary collaboration, and survey private landowners’ about their views and 
management practices of NNIS in order to fully understand management contexts 
and challenges. Highlighting the variables that contribute to the spread of NNIS may 
help land managers understand the importance and implications of collaboration 
in controlling invasions and reducing disturbance events that lead to increased site 
invasibility.

Challenges and Opportunities for Collaborative Invasive Species 
Management Within Protected Area Centered Ecosystems

Natalie Otto:

Major Professor: Mark Brunson
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Protected areas have been established across the 
globe to achieve long-term conservation goals associat-
ed with ecosystem services and cultural values.  In the 
United States many of these protected areas have been 
designated as national parks and are managed by the 
National Park Service. The boundaries of a park rarely 
cover an entire ecosystem. Therefore, it is important 
to recognize activities that take place across the larger 

Protected Area-Centered Ecosystem (PACE). A PACE encompasses a management 
mosaic of various federal and state agencies, non-governmental organizations, and 
private landowners with different management objectives. Administrative bound-
aries within the mosaic can affect social dynamics, livelihoods, information flow 
and ecological characteristics across a landscape. Differing land use objectives and 
mandates can create barriers that influence PACE connectivity. A lack of ecological 
and social flows within a PACE may lead to fragmentation. Ultimately, this type of 
fragmentation can cause social and ecological divergence. This research aims to 
understand how cross-jurisdictional collaboration can influence social and ecologi-
cal outcomes within PACEs. The selected PACEs for this project are centered on five 
national parks: Rocky Mountain NP, Grand Canyon NP, Great Smoky Mountains 
NP, Lassen Volcanic NP and Sequoia-Kings Canyon NP. This research will utilize a 
mixed-methods approach to explore the social dynamics of each PACE. Specifically, 
data collection will include qualitative interviews with land managers, surveys of 
private landowners, and strategic use of census and county level data. Ultimately 
this research aims to inform the management of PACEs across the United States.

The Social Dynamics of Protected Area-Centered Ecosystems:

Ryan Tarver:

Major Professor: Mark Brunson
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The goal of the UNESCO Man and Biosphere Program 
is to sustain socio-ecological systems for human de-
velopment and conservation of natural ecosystems. To 
achieve this goal, the program integrates its reserves 
into larger social and ecological landscapes by estab-
lishing three main zones. The core zone functions as a 
protected area contributing to conservation goals. The 
buffer zone surrounds the core to support activities 

such as research, monitoring, and education, while the transition zone encompasses 
sustainable economic and human development. In the Rocky Mountain Biosphere 
Reserve the core area is located within Rocky Mountain National Park, while the 
transition zone includes “areas of cooperation and partnership” that incorporate 
federal, state, and private land. This study will explore how interactions between 
Rocky Mountain National Park, other agencies, and communities within the 
cooperation and partnership zone function currently and how the park may leverage 
its Biosphere Reserve status to achieve landscape conservation and community 
engagement goals. Through semi-structured interviews with park staff, USDA Forest 
Service and state officials, and community members and participant observations of 
current engagement programs we hope to create a framework for the development 
of effective partnerships to achieve management goals and sustain involvement in 
the Biosphere Reserve Program. The findings of this research will inform collabo-
rative management practices for the broader national park and Biosphere Reserve 
network.

Role of Biosphere Reserve Status in Achieving Landscape 
Conservation and Community Engagement Goals

Meghan Tait:

Major Professor: Mark Brunson
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Research has led to the development of many new 
practices to improve the sustainability of managed 
ecosystems. However, innovative practices can only be 
effective if the owners and managers of those ecosys-
tems are able and willing to adopt them. As part of a 
USDA-AFRI project for developing a new pre-emptive 
restoration practice for sagebrush ecosystems in the 
Intermountain West, based on planting native grasses 

and forbs, we are studying the institutional component of ecological restoration to 
assess the feasibility of implementing these practices, if shown to be valuable, in ac-
tual management. The purpose is to identify the institutional barriers to implement-
ing these innovations at managerial level. Rangeland managers across the Great 
Basin were contacted to learn about their perceived feasibility of the practices, as 
well as when, how, and under what conditions those practices might be incorporat-
ed into their vegetation management toolkit.
As support for decision making, an Agent based model (ABM) has been created to 
capture the dynamics of cheatgrass invasion in steppes of sagebrush and native 
bunchgrasses. Fire, grazing and other disturbances are included in the model, as 
well as different restorative practices (seeding, herbicide application, planting) to 
compare what strategies better assure the protection of a healthy sagebrush ecosys-
tem, where cheatgrass may be kept low under the threshold of dominance.

Adoptability of preemptive restoration practices in sagebrush 
ecosystems in the Great Basin

Carmen Calzadio-Martinez:

Major Professor: Mark Brunson
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In a social-ecological system, the nature of people, and 
the nature of the environment, constrains the available 
options for any social organization that manages the 
system. For example, a tendency for hierarchical 
organizational structure must emerge from both social 
AND environmental factors. But what aspects of human 
nature or the environment are good candidates for 
imposing general constraints on all social-ecological 

systems? I use an agent-based model with a simplified view of a social-ecological 
system to look at how social organization could be limited by how (and how much) 
people communicate, and by how diverse the set of problems they face is. The in-
teresting dynamics will be where social or environmental factors approach a tipping 
point for encouraging different organizational structures. These indicate places we 
should investigate in real social-ecological systems, and suggest important focal 
points for cross-comparative study. Finding a few of these interesting places is the 
goal of this research, and I will suggest a few possible candidates.

An Agent-Based Model of Fundamental Environmental and Social 
Constraints on Organizations:

Stan Rhodes:

Major Professor: Jacob Freeman
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The first study of Human Appropriation of Net Primary 
Productivity (HANPP) was conducted by Vitousek and 
others in 1986.  Since then, many researchers, most 
of whom are from the Institute of Social Ecology in 
Vienna, Austria, have studied HANPP. HANPP is asso-
ciated with socio-economic and natural processes and 
serves as an assimilated socioecological indicator that 
quantifies the impacts of human-induced productivity 

change and ecological biomass flows. For this reason, HANPP captures the ecolog-
ical footprint of human economies well. Therefore, this research will quantify and 
map HANPP using correct stoichiometry at the county level for the U.S., accounting 
for the production of major crops over last fifty years as well as using forest(timber) 
and grazing data.  This exercise will explore the spatial and temporal dynamics and 
trends in American ecological footprints that are embedded within economic pro-
duction, trade and consumption with the objective to reveal how HANPP is a critical 
component of the food-energy-water (FEW) system. This study will reveal that net 
primary productivity (NPP) appropriated by humans, is either due to replacement of 
pristine ecosystems with landscapes modified by humans or by harvest of NPP from 
ecosystems to serve human purposes like food, fiber or bioenergy production. This 
study will present HANPP through crops, forest, grazing and HANPP embodied in 
trade. Embodied HANPP reveals the interdependency of rural and urban popu-
lations through ecosystem harvest and consumption. The study will contribute to 
protection of biodiversity, food security, as well as sustainable management of the 
ecosystems.

Human Appropriation of Net Primary Productivity: A critical 
component of U.S. food-energy-water system

Major Professor: Chris Lant

Suman Paudel:
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Visitation estimates to outdoor recreation destina-
tions are frequently used by public land managers, 
however they are of little use to the local communities 
near public lands that are dependent upon outdoor 
recreation. This research translates visitation estimates 
derived via social media data into spatially-explicit 
information that is useful to both public land managers 
and local communities in Utah. The state contains five 

national parks, seven other national park units, five national forests and 45 state 
parks. We compiled on-site visitation counts for each of these areas for the period 
between 2006 to 2014 along with georeferenced content from the Panoramio and 
Flickr social media platforms for the same period. We use OLS regression models 
to show geotagged photographs can be used as a proxy for visitation. Counts of 
geotagged photographs capture between 29% to 79% of the variation in observed 
visitation, depending upon the area type (e.g., national parks, national forests, state 
parks) and the social media data used. We will be subsequently utilizing spatial 
statistics to identify visitation ‘hot-spots’ within each of Utah’s 29 counties. These 
‘hot-spots’ will be the focus of discussions at a series of regional workshops intend-
ed to identify ways local stakeholders can use this information in on-going tourism 
marketing, planning, and management efforts.

Using Geotagged Photos to Identify and Promote Utah’s Most Visited 
Tourism Destinations

Hongchao Zhang:

Major Professor: Jordan Smith
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Climate change poses many risks to parks and protect-
ed areas as well as the outdoor recreation opportu-
nities they provide. Future visitation is expected to 
change at most parks and protected areas in response 
to climate change. To date, projected impacts to 
visitation have only been studied at the scale of whole 
park units; no research has examined how the spatial 
or temporal patterns of visitation may change within 

parks. Publicly accessible geotagged social media data leave virtual footprints of 
visitors, providing us with an opportunity to better understand the diverse ways 
that climate change may be impacting visitation within parks and protected areas. 
In this research, we leverage ten years of Flickr data to understand the spatial and 
temporal patterns of use within parks and protected areas across the U.S. By joining 
the location and time of each social media post with historical weather data, this 
research will provide the first high-resolution understanding of how the weather 
impacts outdoor recreation behavior. These findings will be coupled with project-
ed climatic conditions to forecast expected recreation use patterns. The guiding 
objectives of the dissertation are to: 1) investigate how weather has impacted 
visitation within U.S. National Parks; and 2) explore how visitation to different types 
of outdoor recreation destinations across the U.S may change in the future under 
different climate change scenarios. Anticipating how visitation patterns may shift in 
the future will allow parks and protected area managers to make more informed 

Using social media to assess the impact of climate on visitation to 
outdoor recreation settings

Emily Wilkins:

Major Professor: Jordan Smith
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Throughout the western United States, researchers 
have started documenting a trend toward earlier 
runoff, lower in-stream flows, and warmer-than-aver-
age water temperatures. These ‘drought-like’ stream 
conditions often lead to negative ecological, economic, 
and social consequences; however, there has been 
little formal investigation into the broader conse-
quences of shifting runoff. This investigation focuses 

on multiple locations across the western United States, determining: 1) if people 
perceive changes in runoff; 2) what the impacts of changing runoff are; and 3) what 
adaptations strategies are being used to address them. Our first study location is the 
Yellowstone River Watershed, which is experiencing shifting runoff, and had a major 
drought event in 2016. This drought lead to an outbreak of Proliferative Kidney 
Disease that killed approximately 10,000 fish and resulted in a 183-mile emergency 
river closure. We conducted semi-structured, in-depth interviews with outfitters, 
guides, researchers, and fisheries biologists working within the Yellowstone River 
Watershed. Our analysis revealed respondents perceived an earlier runoff, shorter 
and more intense runoff, and more interannual variability in runoff. Respondents 
also described impacts such as increased uncertainty, altered fishing quality, and 
changes in aquatic species distributions. Managers and people in the tourism 
angling industry are employing a variety of adaptation strategies to address these 
challenges. In studying the perceptions, impacts, and adaptations to shifting runoff, 
we hope to provide valuable information about this emerging issue that will inform 
future research and education efforts focused on mitigating the impacts of shifting 
runoff.

Human perceptions of, and adaptations to, shifting runoff cycles in 
the western United States

Chase Lamborn:

Major Professor: Jordan Smith
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Notes:




