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FOREWORD 
 

Studying history is essential because it allows us to understand our past, which in turn will 

enable us to understand our present. Studying landscape architecture history can provide us 

with insight into our cultures of origin as well as customs with which we might be less familiar, 

thereby increasing cross-cultural awareness and understanding. Studying the collective history 

of the Council of Educators in Landscape Architecture (CELA) helps us develop a better 

understanding of our membership, organization, and landscape architecture education and its 

place in the world.  

The CELA centennial 2020 conference, 100 Years of CELA: Deep Time, scheduled for March 18-

21 in Louisville, Kentucky, was canceled due to the global COVID-19 virus pandemic. We were 

especially looking forward to the 100-year celebration of the CELA; however, as the pandemic 

unfolded, it became clear that in the face of such an unprecedented situation, this was the right 

decision.  

The mission of the CELA is to support landscape architecture educators to advance the 

profession. The CELA annual conference brings together hundreds of passionate landscape 

architecture educators, professionals, and exhibitors to celebrate the teaching and scholarship 

of landscape architecture across the country and around the world. Our coming together not 

only ignites the mission of the CELA but also provides opportunities for attendees to explore 

and exchange ideas, and connect on a face to face basis.  

In place of a face to face conference in 2020, the CELA developed this online publication of a 

selection of peer-reviewed abstracts accepted to the 2020 CELA Conference using the CELA 

conference tracks as an organizational tool. Three additional tracks incorporated for 2020 

include the Geo-spatial and Digital Analytics Track, the Landscape Architecture for Health Track, 

and the conference theme track, 100 Years of CELA: Deep Time. Many thanks to the authors, 

reviewers, and staff behind the scenes who have worked to make this online publication of 

scholarship as accurate as it can be.  

The 100 years of CELA Theme Track reflects on the past, present, and future of CELA and the 

profession of landscape architecture education. It includes, but is not limited to 1) documenting 

historically significant events which changed the course of landscape architecture education 

and the CELA, 2) evaluating and surmising the current state of the profession, and 3) proposing 

courses of action, direction, and vision that will propel CELA as a leader in supporting landscape 

architecture teaching, research and service for the next 100 years. Many thanks to Katya 

Crawford, Chair and Associate Professor in the Landscape Architecture Department at The 

University of New Mexico’s School of Architecture and Planning, and a Past President of the 

CELA, for making a banner to visualize CELA’s history. The banner captures a glimpse of how 
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landscape architecture education and the CELA worked way back when so that we can better 

understand how they work now. Be sure to look for this banner at future CELA annual 

meetings!  

Finally, the CELA Board of Directors welcomes all to join together in continuing to reflect on this 

year’s theme. What are your dreams and ambitions for the next 100 years of CELA? Where are 

we going, and how will we get there? How will the global COVID-19 virus pandemic affect 

landscape architecture education as we now know it? What adaptations and changes will we 

need to make to advance landscape architecture education and the profession in the next 100 

years?  Let us continue to celebrate together the fond memories that we have of each other 

and past conferences as we forage ahead to plan a bold future for the CELA and landscape 

architecture education. Although the cancelation of the CELA 2020--100 Years of CELA: Deep 

Time conference was a great disappointment, the CELA is using this time to fuel the planning 

for an exciting and robust CELA 2021 Annual Conference, March 17-20, at the Hyatt Regency 

Tamaya Resort near Albuquerque, New Mexico. 

I look forward to seeing you then! 

Charlene M. LeBleu, FCELA, FASLA, AICP 

Past President, Council of Educators in Landscape Architecture 

Chair, 2020 CELA Standing Committee on Conference & Events 
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CELA Programs in the New Century : Lessons From 100 Years of Academic Leadership 
 
Sean Michael, Laura Lawson, Mark Hoversten, Eric Bernard, Fritz Steiner & Stephanie Rolley 
Utah State University 
sean.michael@usu.edu 

Keywords: Administration, Leadership, Faculty, Tenure, Academia 

To survive in the 21st century academic landscape, CELA programs must navigate an evolving, complex 
and opportunity-filled future. Within the academy, programs’ success may hinge on effectively 
articulating and broadcasting their value proposition in light of larger college and university priorities. An 
unflinching examination of data—enrollment data, faculty rank and reinvestment, service to non-
majors, diversity efforts, to name a few critical concerns—is critical in assessing measures of department 
and curricular health within the larger institutional ecosystem. In this context, the future well-being of 
landscape architecture programs requires vigilance by those in positions of institutional leadership. This 
presentation draws upon 100 years of collective leadership experience by panel members, each of 
whom brings a unique perspective to this challenge. Representing myriad institutional perspectives, 
leadership positions, and eras in academic administration, the group’s commonly held concern for 
design and planning programs in the new century offers a bold look forward. The evolving and 
expanding responsibilities of such positions, whether carrying full- or part-time administrative duties, 
illustrate the shift that is occurring across higher education. However, lessons gained from those 
leadership roles provide insights for minimizing threats while capitalizing on strategic opportunities. 
Timely and relevant to all CELA schools, the resulting dialogue offers a hopeful, yet candid, examination 
of how programs must choose to thrive or decline. 
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Deepening Design Activism through Preparation, Practice and Proof 
 
Deni Ruggeri, David De la Peña, Jeff Hou, Laura Lawson & Maria Beatrice Andreucci 
Norwegian University of Life Sciences 
deni.ruggeri@nmbu.no  
 
Environmental designers are emerging from schools with ambitions to tackle both ecological and social 
dimensions of sustainability. Working with communities, and often against broader structures, activist 
designers blur the boundaries between research and practice, expert and client to transform more than 
project sites. These ambitions demand that they are transdisciplinary, participatory, explicit about 
values, and proactive vis-a-vis injustice (LAF 2017). This aligns with a renewed vision of science as a 
transformative act aimed at improving society (Schneidewind et al. 2016). While these ambitions are 
often praised, the spectrum of practices experienced as design activism remains unexplored (Angotti et 
al. 2011, Bose at al 2014, DelaPena et al. 2017). If this form of practice is to be legitimized, thrive, and 
remain relevant, a critical reflection on pedagogy, practices, and proofs--how activists prepare for, 
experience, and evaluate their work (McHarg Center 2018)--is needed. Design activism has generated a 
substantial following among new-generation designers eager to explore the social dimensions of 
sustainability, yet the design professions have not reflected on the consequences of embracing this 
ethos (Hester 2005, Fuad-Luke 2009). The paper begins with a shared definition of design activism. It 
then introduces theories that will frame the nature of the design-based activism our society needs. 
Finally, it sheds light on the pedagogical approaches that can educate future generations of design 
professionals to the practice of design as a democratic act charged with ensuring that future landscapes 
will be accessible, loved by and supportive of all people and communities. The discussion will present 
findings from an interactive workshop during which an interdisciplinary group of academics, 
professionals and students joined in brainstorming activities around the questions outlined above, and 
came to a few conclusions as to the transformations needed in the fields of design to leverage positive 
social change. Design educators uphold an obligation to prepare students for the real-world practice of 
democratic design and accreditation boards should demand curricula with that aim in mind (Abendroth 
& Bell 2018). This paper will conclude by asking whether existing pedagogies are sufficient to include the 
broad array of practices graduates are pursuing, within and outside of the conventional professional 
boundaries. The purpose of the paper is to chart tangible goals and courses of action to integrate 
activism in curricula, professional standards, and the everyday practice of landscape architecture and 
design. Confronting the next 100 years of CELA requires being deliberate about the type of society we 
would like to see, and how designers may apply their knowledge to achieve it.
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Gender Equity in Landscape Architecture Education: A Call to Action 
 
Samantha Solano, TJ Marston, Stephanie Rolley, Roberto Rovira & Carolina Aragon 
University of Nevada, Las Vegas 
samantha.solano@unlv.edu 

Keywords: gender, equity, academia, women in landscape architecture 

The early 1970s marked several significant moments for women in landscape architecture education; 
the first woman was elected to the National Council of Instructors in Landscape Architecture board, the 
Women in Landscape Architectural Education task force was formed, and the 1967 Executive Order 
11375—banning discrimination on the basis of sex— required more women to be hired in landscape 
architecture programs throughout the country (Hodges & Rutz, 1997). Since then, there has been a 
handful of studies (Neal, 1973; Rutz, 1975; Nassauer & Arnold 1983; Browne, 1994; Hennigan & 
Carpenter, 1998) documenting women’s careers in both the academy and the profession. Twenty years 
have passed since the last significant survey was published in Landscape Journal—“Women in the ASLA: 
A Descriptive Analysis” (Hennigan & Carpenter, 1998)—which was a historical inquiry of female 
membership in the ASLA since 1899. It only fits that in the celebration of CELA’s 100th anniversary, that 
this panel convenes to present and discuss the current state of gender in landscape architectural 
education. The panel will commence with a presentation from the researchers of the Visualizing Equity 
in Landscape Architecture (VELA) project, that will highlight sourced data on salary, location, positions, 
awards, and leadership of women in academia. Today, thirty-six percent of the current academic faculty 
in landscape architecture—from lecturer to emeritus—are women. By comparing historical and 
contemporary trends with current attitudes and associations, the panel asks how we, as a cohort of 
academics, can engage with and transform the gender equity narrative in landscape architecture. The 
panel consists of both emerging and active voices in landscape architecture and equity. The session will 
serve as an informative call to action that invites diverse perspectives and is free of judgment. The 
objective of this panel is to be fluid and responsive to both the data presented and to the contributions 
of audience members through live polling and open integrated discussions. The overall goal will be to 
instigate a more extensive discussion that will serve as a foundation for a current comprehensive 
analysis of gender in landscape architecture education. With national grassroots campaigns emerging 
throughout the profession—The Women’s Landscape Equality (re)Solution, WxLA, The VELA project, 
etc.—the discussion is a timely one. It requires continual re-investigation and attention. We cannot wait 
another twenty years; the time is now to impact the future of ourselves and our profession. 
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Matrix of Influence: The Intellectual and Philosophical Lineage of Landscape Architecture 
Education in America 
 
Carter Crawford, Arthur Rice & Hossein Saedi 
Universtity of Colorado Denver 
cc@cartercrawforddesign.com 

Keywords: design education, landscape architecture education, studio 

The purpose of this study is to explore the evolution of the origins of influences on the theory and 
practice of landscape architecture education in the United States. It seems that in recent years there 
have been significant changes in both where and how landscape architecture faculty members have 
received their educations. Anecdotal evidence suggests that for much of the 20th century, landscape 
architecture faculties across the country were predominately comprised of graduates of a very small 
group of programs. One important goal of the work is to determine the extent to which this assumption 
can be verified. It also appears that faculties are becoming more diverse in terms of their academic 
origins; this research attempts to define the extent and nature of this trend. The study surveys all faculty 
members at all CELA member schools and retired CELA Fellows. Of particular interest are the most 
influential strains of thought, methods of instruction, and changes in these factors over the years. The 
survey seeks to obtain information regarding when, how, where, and by whom landscape architecture 
educators have been influenced in regard to their teaching. Respondents are asked to describe the 
substance of the influence in as much detail as they wish. The findings of the survey begin to help us see 
the intellectual and philosophical currents that run through the history of landscape architecture 
education. They help us build a “matrix of influence” with which we can begin to understand why we 
teach as we do, who has influenced us in our teaching, and how the streams of influence have evolved. 
In CELA’s 100th anniversary year, it is important for us to look at who we are as a profession and how 
we arrived at our current professional position. Without the perspective created through this effort, it 
would be difficult to chart any truly meaningful course for the future. 
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Virtual Reality in Landscape Architecture 
 
Carla Delcambre, Kofi Boone, Benjamin George, Muntazar Monsur & Jared Kaelin 
North Carolina State University 
cfdelcam@ncsu.edu 

Keywords: virtual reality, visualization, digital drawing, immersive technology, computer tools 

In practice and academic settings, Virtual Reality (VR) is increasingly integrated into landscape 
architecture design processes. VR tools can help reveal the spatial qualities of landscapes and is used to 
discover the experiences of texture, scale, and in design/build studios informing the construction 
process (Hill, George, Johnson, 2019). In practice, VR is becoming a scalable tool used for client 
participation, design process, community engagement, and marketing. In academic settings, VR is being 
integrated into education and training, benefiting from highly interactive visualizations experienced at a 
1:1 scale. This panel will discuss the benefits of using VR in the context of landscape architecture design 
education and practice. We will consider how an immersive experience is able to inform the students’ 
and clients’ overall perception of the space being designed and communicate design intent. This panel, 
consisting of landscape architecture educators, researchers, and practitioners will share how and why 
they are applying VR to their design processes. Panelists will present issues, opportunities, and tradeoffs 
of using VR in conjunction with and in lieu of more traditional analog and computer-assisted 
approaches. Finally, the panel will offer their perspective on future challenges facing the adoption of VR 
in practitioner and academic settings. 
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CREATE 2020 – 5-year Report on the Impact of a Differential Tuition Program 
 
Jake Powell, Sean Michael & Benjamin George 
Utah State University 
jake.powell@usu.edu 

Keywords: Differential tuition, finance, administration 

In 2013, Utah State University’s Dept. of Landscape Architecture and Environmental Planning (LAEP) 
conducted a benefit/cost analysis of implementing “differential tuition” in its degree programs. The 
projected tuition increases were proposed based upon benefits resulting from enhanced capacities “to 
assure nationally competitive programs within LAEP by targeting gaps between it and leading peer 
programs”. The study, which led to a request for approval that eventually passed the school’s Board of 
Trustees, followed three years’ of discussions with faculty, alumni, students and upper administration. 
This presentation reports on that program, entitled “CREATE 2020”. CREATE 2020, a name derived from 
the 6 identified gaps in competitiveness—C(areers), R(ecognition), E(ntrepreneurship), A(ccess), 
T(echnology), E(merging innovations)—formally began in 2014. In the ensuing years, valuable lessons 
have surfaced regarding how landscape architecture programs can address operational costs through 
differential tuition. Historical precedents for such tiered cost programs have existed for decades 
however. As early as 1959 the same basic concept was discussed in Harris’s brief thought piece titled 
“Charging the Student Tuition on the Basis of Cost”. In 1984, Yanikoski and Wilson provided one of the 
earliest thorough examinations into similar, emerging models for returning revenue to academic 
programs. Their article, “Differential Pricing Undergraduate Education”, presaged a national rise in 
differential tuition, and explained the economics of this cost basis approach to charging asymmetric 
rates for college degrees. Today, in landscape architecture alone, no fewer than 14 LAAB-accredited 
programs assess differential tuition for their undergraduate and/or graduate degrees. This presentation 
chronicles the process behind Utah State’s CREATE 2020 differential tuition proposal, explaining the 
pedagogy, finances and strategic purpose for its adoption, and reporting on impacts from the program’s 
initial 5-year period. Oversight, political considerations, and student, faculty and administration 
responses related to the program are presented, along with key considerations for those considering 
adopting a similar program. Presenters will also address well-publicized concerns (e.g., Nelson, Wolniak 
& George-Jackson, 2017), including as cost masking, transparency, auditing, ROI, and financial controls. 
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This paper assesses the current status of landscape architectural (LA) theory and pedagogy in addressing 
the unprecedented climate and human crises of our time and proposes a theoretical framework called 
“Landscape for Humanity” in order for LA scholars and teachers to better contribute to the LA 
profession of the next century. The New Landscape Declaration (2017) recognizes that climate change 
will disproportionately impact vulnerable communities. How can LA practice and teaching address 
projects working in contexts such as natural disasters and with vulnerable populations like refugees and 
the homeless? To what degree can LA address social injustices? If LA pedagogy is to work on 
humanitarian concerns, what theoretical framework will provide the necessary tools? This paper first 
critically reviews the LA literature to identify theoretical gaps. Landscape architecture is a design 
profession which offers a variety of approaches, each with its own ethical underpinnings and relation to 
power (Crewe and Forsythe, 2003). Much work has been done on participatory and collaborative design 
and remains to be done to formulate equitable and democratic approaches (Hester, 2006; Juarez and 
Brown, 2008; de la Pena et al, 2017). Although landscape architecture takes a many sided theoretical 
approach to the generation of spatial solutions (Swaffield, 2003), our theoretical frameworks are largely 
apolitical and do not prepare practitioners to address complex social issues through a lens of social 
justice. Using the Delphi method, we will collect answers from prominent scholars and practitioners to 
explore two critical axes. Firstly, among professionals of the built environment, what unique skills do 
landscape architects have, inherent to their training and professional experience, that can be adapted to 
address complex design questions where spatial and social justice are central? Secondly, what skills do 
landscape architects need to develop in order to better address these questions? We believe that it is 
essential for landscape architectural practice and pedagogy to align themselves with social justice efforts 
(Brown and Jennings, 2003). Finally, we propose the Landscape for Humanity framework to articulate 
what this means for landscape architecture students and practitioners and how the role of the 
landscape architect potentially shifts from that of designer and exclusive transmitter of creative visions 
to that of a facilitator and translator of complex processes. Exploring, strengthening, and developing 
these two critical axes will allow the landscape architect to use the full range of her skills in service of 
humanitarian concerns in the landscape. 
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Instruction relating to the social and psychological impact of design has been integrated into landscape 
architecture curricula for approximately four decades (Francis, 1982). Design studios and lecture courses 
charge students with learning and applying information related to how people mentally and physically 
interact with the landscape. Environmental psychologists, architects, sociologists, and others generate 
much of the research shared with students (Zeisel, 1984). That research explores how the physical 
environment influences the individual’s perceptions, satisfaction, and use of place. The incorporation of 
these findings, as well as methods to understanding specific communities, has been inconsistent and 
frequently non-existent in landscape architecture courses and curricula. This paper examines the 
evolution of social factors learning objectives into landscape architecture coursework with a focus on 
the exercises and assignments used to convey this aspect of people-place understanding and design 
generation in the classroom setting. Many education exercises, such as the environmental 
autobiography (see for example Marcus, 1992), have remained consistent over the years while others 
warrant reflection and refinement to meet the current population needs, advances in technologies, and 
other shifts in the people-environment relationship. For example, early methods of recording behavior 
with sketchbook and pencil are being replaced with digital tools (Cox, Loebach & Little, 2018). While 
social media, photography, and other tools are being employed in the design process to engage 
participants and to build their social capital (Owens, La Rochelle, Nelson & Montgomery-Block, 2011). 
An overview of design-relevant social factors topics will be presented. For each topic, potential lecture 
outlines, references, in-class exercises, and assignments will be shared. Session attendees will engage in 
completing and critiquing the presented exercises, and sharing those observations with others. In 
addition, attendees will be asked to share their current curricular approaches to social factors education 
and to develop a plan for future courses, materials, and methods. 
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Few faculty members aspire to administrative roles, yet positions such as program director, department 
chair or associate dean are essential to the academic enterprise. As a result, many professors are 
unprepared when opportunities arise for them to step into leadership positions. Barring an 
understanding of what administration entails, faculty struggle to make informed career decisions. To 
shed light on the up’s and down’s of these mid-level positions, this session offers a frank look at key 
aspects of life in full and part-time administration. Major topics will include career impacts, personal 
motives, position types, interim appointments, financial responsibilities, salary implications, and 
relations with the dean. To understand how leaders shape the mission and operation of programs, real-
world illustrations of how programs have been elevated (as well as harmed) will be given. Utilizing a 
lively point-counterpoint format, this session offers audience members a candid look at considerations 
surrounding department chair/head positions. Pro vs. Con stances will be taken as four seasoned 
administrators face off in deliberating the merits (and pitfalls) of the program leadership roles they have 
witnessed. 

131



DESIGN IMPLEMENTATION DESIGN IMPLEMENTATION 

132



 

DESIGN IMPLEMENTATION 

208 

Learning by Doing: Green Infrastructure on Campus 
 
Bruce Dvorak, Paul Coseo, Virginia Russell, Lee Skabelund & Ming-Han Li 
Texas A&M University 
bdvorak@tamu.edu 

Keywords: Green Infrastrucutre, green roof, rain garden, students 

The twenty-first century has seen new forms of green infrastructure emerge such as green roofs, rain 
gardens, bio-retention swales, urban meadows, and living walls. These interventions only become 
effectively implemented locally through exploration, research, and dissemination of knowledge and best 
practices. Unlike traditional materials and design interventions in landscape architecture (pavements, 
retaining walls, wood), there are few landscape architecture focused textbooks or well-developed sets 
of guidelines that provide regionally useful knowledge for teaching design and implementation of 
sustainable green infrastructure. In many cities, there is yet a lack of regulation and/or knowledge of 
how these technologies function, their benefits and what kind of vegetation, care, and maintenance is 
needed. There are general guidelines for isolated applications, but the articulation of the art and science 
of creating and managing green infrastructure in the twenty-first century is largely yet unwritten. This 
leaves landscape architecture faculty to investigate potential designs, functions, and research questions 
to be addressed. Since 2000, at universities across the U.S., green infrastructure pilot projects and 
experimental research projects have been implemented. This panel explores the pedagogical approach 
of “learning by doing”. It explores how space has been made in the curricula for the exploration of green 
infrastructure structure, and its functions, and dynamics. Panelists will describe projects where students 
and faculty have designed and implemented green roofs, rain gardens, bioswales, and living walls and 
incorporated them into research and/or teaching. Projects where faculty and students have assisted 
design professionals and contractors envision, implement, monitor and/or maintain green infrastructure 
on their campus will also be discussed. Faculty at Arizona State University, Texas A&M University, 
Michigan State University, University of Cincinnati, and Kansas State University will briefly discuss how 
they have engaged students in the design, implementation, monitoring, and maintenance of green 
infrastructure projects. Panelists will discuss methods of course delivery, university support and 
approvals, project funding, student requirements and challenges related to project implementation. 
They will also address the integration of project work into class assignments and teaching, and lessons 
learned from focusing on green infrastructure in relation to coursework. Each panelist will note some of 
the regionally-specific issues that need to be considered.
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Lisbon is a rural town in North Dakota, located in the south/east part of the state being populated two 
thousand. Congress approved funding for implementation of Safe Routes to Schools program in all 50 
states including the District of Columbia in early 2005 (Us Department of Transportation, 2015). Lisbon 
lacks the financial funds and labor resources to renovate their roads and trail systems like other rural 
town in the Northern Great Plains. Unmaintained paths have wide variety of ages using them it is 
important to great safe lines of travel for children and grandparents. Many of the roads to the schools, 
hospitals, and grocery stores have high pedestrian travel but do not have sidewalks on those roads. 
Lacking sidewalks, crosswalks, and updates, safety is also being neglected. This study examines the 
method of classifying road and trail systems by integrating transportation planning models for rural 
towns like Lisbon, ND. Transportation data of traffic counts, top speeds, and pavement conditions are 
costly to collect. Conducting city wide street and sidewalks surveys will demonstrate which roads have 
need for improvements. Compiling categories of sidewalk levels, archival studies, reports, and consults 
with local experts will farther help to understand economical pedestrian traffic factors. Case studies will 
be analyzed to frame the model connecting paths. The framework will be developed to create optimal 
paths through Lisbon, ND. Sustainable, effective path of travel and will improve the quality and well-
being of Lisbon residents. Creating a guidebook of intersections, gathering spaces, and cross walks for 
application of Great Plains towns. 
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Residential Gardens are pockets of greenery available in an urban setting, where we can relax and 
indulge ourselves with nature. These gardens can be of any size, shape or form. Americans have a rich 
garden history. They were introduced to various kinds of residential gardens with orchards, farms and 
ornamental plants by the Europeans since the 1500’s (Barbara,1982). Currently, this has highly 
influenced the blooming of different types of residential gardens. Dating back to the 1790s, the early 
residents applied functional design in both front and back yards when they used the backyard to grow 
food and herbs and the front yard for communication and interaction. (Berall,1966). After World War II, 
people moved to newly built suburbs from cities and created enclosed backyards, which confined 
private activities (McCarthy, 2006). This movement caused people to reduce their expectations of front 
yard as a functional space and to adopt the front yard lawns, which were primarily designed to fit the 
aesthetic requirements of the Homeowner Associations. From this point, front yards focus more on 
forms rather than functions. How can we balance function and form in future front yard design? The 
goal of this study is to use the data and knowledge from the past and present designs and documents to 
create efficient front yards for our future generations. To address this research question, historical 
methods and comparative study are the primary methods for data collection. The initial step was 
studying American residential gardens in terms of design, influence on people, and how they evolved 
with time. This evolution of gardens was then compared with the existing front yard issues regarding 
function and form. The results of the two-stage study illustrated an equal usage of front yard and back 
yard before the 1930s, while current residential design use only back yards for private activities and 
leave front yard to show the form of the building. In conclusion, the following design principles were 
proposed to elevate the experience of front yards. First, balancing form and function to increase the 
usage of front yard while maintaining its aesthetics. Second, using sustainable methods such as 
pollinator gardens, rainwater harvesting, etc. to promote local ecological environment and decrease 
adverse effects in microclimate levels. 
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Built in Virginia’s historic Northern Neck by John Tayloe II, Mount Airy Plantation’s house and gardens 
embodies the social prominence and economic prosperity of wealthy families within the 18th century 
British Atlantic colonial world. The purpose of this research is to provide a history that This paper 
highlights the historical significance of the Mount Airy’s physical and cultural landscapes, positioning the 
garden design within a larger context of daily life for of Mount Airy. Furthermore, this work places the 
history of the house’s gardens within a context that illuminates the logic behind the design of their 
landscape and the realities of those actors who lived and worked within these spaces. While the 
historical significance of this Georgian manor has received attention from architectural historians over 
the past 150 years, a thorough analysis of Mount Airy’s physical and cultural landscape has yet to be 
conducted. Thus, we are left with the impression that the importance of this space rests solely on the 
shoulders of the architecture of the house. This approach is shortsighted and diminishes the aesthetic 
formal connection between the house and the surrounding landscape, which was an underlying 
principle of the original design intention. In addition, the focus of these historic accounts has failed to 
represent the quotidian experiences Tayloe’s slave labor whoof those who constructed and maintained 
this landscape. It is within this context that this research provides the missing pieces that solve these 
historic inconsistenciesdilemmas. During this process, several research methods were employed that 
formulated a more comprehensive interpretation of the site and its history.This paper employs several 
research methods to formulate a more comprehensive interpretation of Mount Airy’s landscape. 
Traditional site inventories and analyses, coupled with the realization of eighteenth-century design and 
construction methods, informed my understanding of the creation and technical nature of the physical 
landscape. Archival research conducted in Richmond and Charlottesville was foundational in identifying 
the cultural significance of the landscape by rooting those who were involved in the daily life of the 
garden within a seasonal labor regime. A discussion of these methods offers landscape architecture 
educators and students an opportunity to explore how contemporary practices can be utilized to 
construct a more holistic framework when analyzing landscapes with historic significance.
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A Closer Look at "Park Prescriptions": Subtypes of Park Use and Psychological Benefits 
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Healthy aging is a public health priority globally. Urban parks have been demonstrated to provide 
physical and mental health benefits, especially for older adults. Despite growing interests in prescribing 
nature and park visits by physicians to relieve stress and anxiety, we know very little about how use 
patterns of parks affects the psychological outcomes, e.g., where to go in a park, what activities to 
engage in, and how long to stay in each type of environment. We collected data in the field from 200 
senior visitors from 15 different parks in Shanghai, China. The participants completed pre-visit and post-
visit surveys about their psychological states and wore a GPS and a pedometer while visiting the park. A 
multilevel latent class analysis (LCA) was conducted to examine subtypes of park use based on the 
duration of activity in different park zones and the total amount of physical activity. The LCA yielded a 
three-class model of park use patterns: the active park lingerer, the active walker, and the passive 
scanner. Subsequent tests such as aired-sample t-test and ANCOVA tests showed that psychological 
states (i.e., anxiety, depression, relaxation, contention) enhanced after park visits for all groups. 
However, the active park lingerer displayed significantly higher levels of relaxation and contention, 
compared to the other groups. This study is one of the first to examine the patterns of older adults’ park 
use and to link mental health benefits with these patterns. We show that although all users receive 
psychological benefits from visiting the parks, the magnitude of the benefits vary based on how they 
used the parks. The findings offer insights into park design characteristics to promote mental health. 
They also offer insights into how caregivers, health providers, and physicians can develop a detailed park 
prescription to achieve the best outcomes.
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The purpose of this paper is to establish the best practices in the design of water trails in cold climates. 
The growth of the outdoor recreation and nature tourism industries is spurred by the increasing number 
of people seeking a connection with nature and with wild landscapes. It has been long known that 
connection with nature provides mental, physical and emotional health benefits such as physical 
exercise, fresh air, release of stress, enjoyment of scenery, and solitude, as well as connection with 
other people through shared experiences. Water trails provide an opportunity to connect communities 
and natural environments. As a result, groups like national, state and local governments, landowners 
and riverfront developers, are looking to create spaces to facilitate such a connection. A problem facing 
the expansion of water trails is how to maintain a balance between the human experience and the 
often-delicate state of the natural environment that will be impacted. This study uses the Kansas Water 
Trail System as a model and includes an examination of comparative case studies of National Park 
Service and State of North Dakota water trails, including their launches, lengths, accesses and the other 
opportunities for outdoor recreation adjacent to existing sites. This study will develop a guideline to 
include a comprehensive list of program element suggestions to help the Sheyenne River Trail 
Association develop a water trail on the Sheyenne River located in central North Dakota. The Sheyenne 
is the only river that begins and ends in the state. The Sheyenne River Trail Association (SRTA) is looking 
to increase the recreational opportunities in the Sheyenne Valley as well as increase public awareness 
about the river. This study would help direct the SRTA to become a National Park Service certified water 
trail. This national certification would complement the other nationally certified trails we have, the 
Sheyenne River Valley National Scenic Byway and the North Country National Scenic Trail that follow the 
Sheyenne River. In summary, this study will provide comprehensive maps for the public to navigate the 
water trail safely, show low-head dams, access points, camping spots, portage locations and parking 
areas with public access, and build public awareness of the river ecosystem and how this supports 
wildlife. 
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The Great Plains Region in the United States has many hospitals and clinics for the needs of its aging 
demographics. However, this places are lacking welcoming outdoor environments for active outdoor 
interaction, specifically Sanford Health Medical Center in Fargo, North Dakota. Healing Gardens and 
Therapeutic Spaces are elements that help promote health though are limited in the 7 month period of 
winter weather there. What are the central needs and concerns for the outdoor environment in a 
medical setting? What is desired by staff, patients, and visitors in their experiences with a healing 
garden space? And why has this not been further explored and promoted in the Fargo area? The city of 
Fargo is made up of 120,762 people as the last census taken in 2016. That does not include the 
surrounding areas of West Fargo, Horace, and many other small towns that use Fargo as a medical hub. 
The age range is wide, and the medical needs are just as long. This is why Sanford Health Medical Center 
was chosen as lead project site as they are an emergency/trauma, family birth, children’s hospital, brain 
and spinal surgery, heart surgery, interventional cardiology, and general surgery center. Specializing in 
all listed above and more, giving more than enough reason to provide the patients, staff, and visitors 
with a place of relaxation, de-stressing, and quiet through nature. To understand the healing garden and 
therapeutic spaces at the hospital, a survey questionnaire will be provided to staff, patients, and or 
visitors. Questions will be asked related to the desire of rooftop gardens, open lawn space, types of 
vegetation, different uses for paths, gardening opportunities, and more. The site visit of the building and 
grounds will show measurable opportunities for the proposed elements the questionnaire provides and 
case studies for the best practices on this topic for implementation. Guidelines, frameworks, and proto-
type designs will have been created to have these gardens and therapeutic space brought to its full 
potential in the forms described by Clare Cooper Marcus in Healing Gardens in Hospitals: Visibility, 
accessibility, familiarity, quiet, comfort, and unambiguously positive art.
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Current research emphasizes the significant role of a safe and supportive built environment for children’s 
early experience and their overall healthy development throughout their life span (Center on the Developing 
Child at Harvard University, 2017; National Scientific Council on the Developing Child, 2010). However, 21st 
century designs of children’s playgrounds are facing challenges in terms of their positive impact on children’s 
physical fitness, health, as well their cognitive development and well-being (Frost & Wortham, 1988). On the 
other hand, biophilic design and evidence-based research for people’s connections with nature have 
demonstrated nature’s positive causal benefits to people’s behavior, emotional well-being and physiological 
functions (Ulrich, 1993). Kaplan’s Attention Restoration Theory, specifically, suggests that the natural 
environment creates certain “restorative” attributes that includes: an individual’s feelings of being away, 
fascination, extent and compatibility. In effect, these represent indicators of a person’s recovery or 
restoration from a negative mental state to overall improvement to their mental health and wellbeing 
(Kaplan, 1995). Although several studies suggest the positive benefits of children’s exposure to nature in 
terms of their physical and mental health (Bratman, Hamilton, & Daily, 2012, Hartig, Mitchell, de Vries, & 
Frumkin, 2014), limited studies have examined the tri-partite interrelationship involving the designed 
outdoor nature-based children’s play environment, children’s play experience and interaction with natural 
elements, and their restorative experience. This research explores this tri-partite interrelationship through a 
study of preschool children (four to five-year-old) in outdoor designed play environments at licensed 
childcare centers in South Carolina. Research methods and data collection involved field research and 
observations of children’s behavior and their interaction with natural elements during play experiences, 
interviews with teachers to gain an understanding of their restorative experience, through a comparative 
case study design (Yin, 2013). The case study analysis compared two outdoor play environments: 1) nature-
based and 2) standardized or conventional. Field research also involved field measurements for an 
understanding of the spatial organization and design elements of the outdoor play setting. This paper will 
present findings from this research. The overall objective is to contribute to evidence-based scholarly 
research on children’s health and well-being through a systematic study of the interrelationships of outdoor 
nature-based play environments, children’s behavior and their interaction with natural elements, and their 
perceived and observed restorative experience. A larger goal is to contribute to children’s healthy 
development and overall well-being in South Carolina’s outdoor play environments at licensed childcare 
centers and beyond.
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Green infrastructure for stormwater control provides multiple ecosystem services and benefits that 
have been studied extensively in areas with high frequency of storm events in the US such as Seattle, 
Portland, and Baltimore; yet LAF case studies cover only one desert location in Tucson, Arizona. In 2014 
the City of Mesa, Arizona, published a toolkit for low impact development promoting green 
infrastructure stormwater design. A number of public projects have since implemented rainwater 
harvesting basins or raingardens. In the meantime, the local non-profit organization, Watershed 
Management Group, has engaged with communities to implement dozens of raingardens on private 
properties in the Phoenix metro area. However, no monitoring and evaluation of landscape 
performance on those specific stormwater control measures has been conducted in the Phoenix area. 
The Hydro-GI Lab, established at The Design School at Arizona State University (ASU), takes on 
integrated social-ecological systems approach engaging stakeholders in the experimental design 
processes for the understanding of social-ecological drivers and outcomes in desert green infrastructure 
design. The experimental design project was installed with assistance from Watershed Management 
Group, student volunteers from the Landscape Architecture program, and members of the general 
public in September, 2018 in partnership with Flood Control District of Maricopa County for the co-
production of construction details and monitoring protocols. On-going monitoring efforts for soil 
infiltration capacity are undertaken by Hydro-GI Lab researchers. In another post-construction 
evaluation on ASU Tempe Campus Orange Mall with a series of biodetention stormwater control basins, 
the Hydro-GI Lab is assisting ASU Office of the University Architect and Facilities Management in 
monitoring both social and ecological landscape performance, which will help the project qualify for 
Sustainable SITEs Initiative certification. Site observations of mental restoration and social interaction 
activities were analyzed. In addition, on-going water quality testing and water quantity assessment on 
water budget were evaluated throughout the rainy seasons. The preliminary results show promising 
trends of increased social and ecological benefits of green infrastructure design for enhanced social 
capital and increased infiltration and water quality improvement, particularly with amended soil and 
plantings. These projects together explore how engaging stakeholders in designed experiments provide 
greater understanding hydrological performance to achieve more sustainable water design of desert 
green infrastructure in hot arid regions.
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Planting the Vertical Greening of a Compact City 
 
Jingyi Li & Brian Deal 
University of Illinois at Urbana-Champaign 
jingyil8@illinois.edu 

Keywords: Vertical greening (VG), Plants selection, Compact city 

Compact cities are increasingly becoming the norm worldwide. As the competition for ground space 
increases in these cities (and ground prices go up) the green space essential for human health and well-
being, gets squeezed out. Physical and mental health suffers. Vertical greening (VG) - greening a roof 
garden, a façade or a living wall system has been proposed as a potential solution. Unfortunately, the 
success rate of vertical greening projects has been low. VG solutions require unique technological 
support to build and depend on ideal site conditions (e.g. height and direction and type of façade). They 
also require long-term and intensive management and therefore can be costly to maintain. With the 
increasing ubiquity of compact urban areas there is an urgent need to study the design and application 
of vertical green spaces in order to improve it potential viability. Plant’s selection is a critical component 
of VG systems. Failure to choose appropriate plants can lead to unpleasant visual effects, poor plant 
growing conditions, mosquito trouble and or maintenance problems. This research focused on plant 
species suitable for VG applications in a one of the most compact urban areas in the U.S., the Manhattan 
neighborhood in New York, NY. More specifically, what kinds of plants are most suitable for a proposed 
VG application? Seven criteria for achieving specific outcomes are used: fast growing, good coverage, 
seasonal changing (for aesthetic value), increasing biodiversity, low pest promotion, a high resilience 
capacity (pollution tolerance), and human psychological value. Through a review if the available 
literature, different climbing plants are studied and summarized for their VG suitability - using the 7 
criteria described. For example, Ipomoea Palmate and A. Leptopus are more suitable to be applied in 
industrial areas since they more resilient to harsh conditions. While A. Leptopus and Bignonia magnifica 
are the better choices to grow in the city center because they grow vigorously and cover large area in a 
short amount of time. In addition, a plant’s configuration plays a main role to influence the resilient 
capacity of the VG. This research provides a theoretical guidance about plants selection for VG in the 
case of New York City.  
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This panel will discuss the upcoming Routledge Handbook written to guide designers and planners in 
creating environments that are inclusive to young people. At times, youth are driven out of public places 
by intentional management and by hostile designs. Yet engaging in civic life in the public realm is critical 
for the physical, social, cognitive, and emotional development of youth. This book was created to 
address the importance of youth inclusion in the public realm, to suggest methods which can be used to 
capture the ideas and understand the needs of youth, and to provide real-world examples of youth 
inclusion in practice. The panel will present an overview and excerpts from the book in order to explore 
children’s rights in relation to public spaces, and examine the positive benefits of this inclusion to 
individuals and society. The symposium also aims to provide researchers and design educators with 
evidence and tools to help them effectively advocate for youth-inclusion in the public realm. Panelists 
will explain the overview of the book with an explanation of the three sections. We will discuss the 
format of the book, including the development of “take-away” pages for each chapter. Each panelist will 
give a deeper explanation of their own chapter(s) included in the book. The session will wrap up with a 
discussion with the audience, including the identification of remaining gaps in research. 
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As of 2018, 68.5 million people had been forcibly displaced around the world (1). Studies suggest that 
involuntary relocation may cause traumatic reactions, such as stress, depression, grief, or emotional 
disorientation, to prevent individuals from establishing place attachment in new environments (2). 
There is a pressing need to enable refugees to develop a sense of belonging through urban design in the 
era of mass displacement due to more frequent and severe flooding events. “Water-based spatial 
anchors” (WBSAs) have been found effective in helping newcomers establish a “sense of familiarity and 
regulate stress associated with exploring and coping with unfamiliar environments” (3). This paper 
investigated the potential of WBSAs in facilitating the environmental adaptation of flood refugees and 
their development of place attachment during resettlement. Transferable lessons learned were first 
identified from the evidence-based design guidelines for healing landscapes that help veterans cope 
with PTSD without triggering their traumatic memory. Secondly, we cross-referenced these lessons 
learned with the current understanding of how water-related traumatic events, such as drowning in 
water or witnessing flooding, affect human psychophysiological responses to water elements in the 
landscape. The authors synthesize these two lines of inquiry to propose possible design guidelines as a 
series of research hypotheses to be tested. These guidelines are intended to inform how WBSAs can be 
designed to help flood refugees adapt to a new environment and develop place attachment during 
resettlement without triggering flood-related traumatic memories. The outcome of the literature review 
suggests that WBSAs could be designed to avoid potentially triggering traumatic memories among flood 
refugees. While developing WBSAs for flood refugees, it is important to reduce environmental 
stimulation that can potentially induce stress because stress increases the likelihood of traumatic 
memories (4) to be recalled. Design of WBSAs should provide a sense of 
security/safety/familiarity/comfort and facilitate activities that help reduce flood refugees’ stress 
responses to environmental stimuli (5). To enable the development of place attachment for refugees 
through public realm design, designers need to understand the direct effects and meaning of each place 
and the experiences it affords from the refugees’ perspective (6). Promising design guidelines as 
hypotheses for testing include creating sanctuary spaces near water, increasing the number of aquatic 
rehabilitation activities, such as swimming, during their recovery process, and improving walkability 
around waterscapes (7). 
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Thousands of communities in the American rural South are struggling to find a way to survive. One of 
the challenges facing the region in a time of depopulation and economic decline is how alternative 
future that provides a better quality of life for these communities could be envisioned and pursued 
building on the local assets. This presentation offers a case study of a complex and community-based 
project located in Africatown at Mobile, AL. In partnership with Rivers, Trails & Conservation Assistance 
Program of National Park Service and the local community, two LA faculties led a service-learning design 
studio that involved over twenty undergraduate and graduate students. The studio brought students, 
stakeholders, community activists, and officials together to seek a sustainable future through addressing 
issues such as environmental justice, food security, economic growth, health, and community resilience. 
It focused on three significant community areas: 1) reclaiming the space underneath the Africatown-
Cochran Bridge, 2) connecting Hog Bayou, the Mobile County Training School, the Community Center, 
and the south to Kidd Park and the Cemetery, and 3) addressing the areas to the south of the 
community including the Lewis Landings, Three Mile Creek, Telegraph Road, and the Place of Baptisms. 
Student engagement occurred at on-site visit, in community meeting, and at a final presentation of the 
proposed design solutions. The design project emphasized healing, reconnecting people with nature, 
and the unique history and culture of the community. Each student team produced a final report 
submitted to the community and Mississippi NPS Field Office. The student plans were also sent to the 
City of Mobile planning office, Alabama state senators for the district, and Congressmen in Washington 
DC. The authors discuss the value of educating students of a design process that emphasized public 
service and community engagement. By assessing and analyzing the challenges faced by the community, 
the students were encouraged to explore creative endeavors and design schemes that would address 
the problems of decline including environmental degradation, social fragmentation, and population loss, 
to help the community to restore or regain their socio-cultural identity and grow into a sustainable 
future. The presentation concludes with reflections on pedagogical approaches and frameworks for 
community-engagement studio with complex historical, social, and environmental issues for the 
shrinking rural communities.

152



SUSTAINABILITY SUSTAINABILITY 

153



 

SUSTAINABILITY 

127 

Geodesign for Creating a Dynamic Landscape System through Bioenergy Production and 
Wastewater Treatment 
 
Yexuan Gu & Brian Deal 
University of Cincinnati; University of Illinois at Urbana-Champaign 
guye@ucmail.uc.edu  
 
Keywords: geodesign, bioenergy, wastewater treatment, parametric fabrication 
 
In light of the report from the International Energy Agency (EIA), the global petroleum consumption 
surpassed more than 40% growths from 23.04 to 32.56 billion barrels per year during the period from 
1980 to 2012 [1]. In the face of diminishing fossil resources, establishing energy security is essentially 
required for sustainable development of society. Alternatively, biomass is considered as the most 
appropriate and long-term substitution of petroleum resources due to its broad availability [2]. Although 
bioenergy production has been very well developed, a large amount of wastewater is still produced as 
byproducts containing a large amount of recalcitrant substances. An effective treatment of refractory 
wastewater to recapture organic matter and nutrients is not only beneficial for the environment but 
also good for the energy recovery of urban landscape. To this end, we identify biomass and wastewater 
as significant resources to produce renewable energy for cities. This study applies a geodesign approach 
[3] and geo-spatial technologies (e.g. geodesignhub, communityviz) to create a dynamic landscape 
system through bioenergy production by turning biomass and wastewater into renewable energy. The 
method (see Figure 1) informs six steps for designing a bioenergy-powered urban system: 
representation model, process model, evaluation model, change model, impact model, and decision 
model. The site of Champaign, IL is tested to explore to what extent the energy performance of the city 
can approach a net-zero landscape system. We find that the integrated technologies of biomass 
pyrolysis, thermochemical, and biochemical processes can be environmentally feasible and efficient in 
energy transformation. Figure 1 In addition, we simulate the wastewater treatment technologies by 
parametric fabrication [4] and building physical models to visualize and evaluate their performance of 
removing toxic organic chemicals, color, and salinity. We also discuss the role of these models’ structure 
in advancing wastewater purification and stormwater infiltration of urban surface. For instance, we use 
3D printing and Computerized Numerical Controlled (CNC) machine to build physical models to enlarge 
and visualize the nano-structures of forward osmosis membrane (a type of wastewater treatment 
membranes) onto landscape surface and test their infiltration and purification rate. 
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In Austin, Texas, park design is often approached as a process whereby an open site becomes a vehicle 
for deepening the city’s democratic legacy. Within this context, we examine an alternative politics of 
design through the Brownie Neighborhood Park, located seven miles north of downtown in the 
Rundberg area, where the average family income is less than half of the metropolitan region, and high 
levels of violence drew a Department of Justice Grant in 2013. Since that time, the Brownie 
neighborhood has been at the center of a process to design an inclusive park in a neighborhood that has 
been historically excluded from the city spatially and politically. Coupled with neighborhood pressure, 
these dynamics rationalized a one-year participatory design process between the Austin Parks and 
Recreation Department (PARD), the North Lamar Community Association (NLCA), and residents of 
Brownie Lane. The process resulted in a masterplan phased to assimilate PARD’s Long Term Plan 
environmental management objectives and resident desire for a safe park (City of Austin, 2018). To 
analyze the Brownie Park design process, we draw from Urban Political Ecology’s (UPE) concept of 
uneven green space and “technological frames” from Science and Technology Studies (Bijker, 1995; 
Heynan, Perkins, Roy, 2006). While UPE frames a broad discussion around the uneven spatial 
distribution of parks relative to low-income neighborhoods, technological frames reveal the 
contradictions that arise among social groups engaged in processes of urban change (Aibar and Bijker, 
1997; Hommels, 2005). Methods include photographic field studies, participatory workshops, and pre 
and post-design key informant interviews. Our main argument is that notwithstanding efforts by a range 
of vested actors, parks are designed relative to the resources of their spatial location. Understanding 
how can help to reorient the process of park design toward more equitable outcomes. 
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