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women (Paschal, 2021). Many industrial products including toilets, pianos, even our smart
phones have been designed for the standard dimensions of a male hand (Chang, 2021).
Landscape architecture is objectively more fluid and organic when it comes to the design
process and build environment. This fluidity of space is believed to provide a ‘feminine”
aesthetic and ethics of care to landscape design. However, the gender-imbalance of the
profession is still apparent. 24% of all landscape architects are women while 75% are men and
women earn on average 94% of what men earn in a year as of 2020 within the profession of
landscape architecture alone (Zippa, 2020). So. if something as small as a phone is designed as if
only the designer will be using the product, then what does that tell us about the built
environment? What does this tell us about the femineity of landscape design? If only male

are pes for all user types. then it is not unreasonable to assume we

must assume that the space they designed will tend to cater towards the designer, thus creating an
imbalanced and inequitable environment.
The Problem of Spatial Inequity: Gender-Imbalanced Public Space

The profession of architecture in general has predominately been male. This fact, similar
to, the St. Vincent guitar case, may suggest that spaces have been designed thus far for the male
benefit. Even if this gender insensitivity or lack of gender awareness is not a part of the design
intention, but simply the result of having one gender present in the design decision-making of
spaces that should engage all genders. Due to this apparent lack of representativeness, it is
unlikely to design equitable spaces for the benefits of all equally. I have observed various spaces
where there is a sublet display of inequity. Learning environments, the public realm, healthcare
and healing settings, professional environments and product design to name a few. Details as

simple as making a sidewalk large enough for a stroller or offering adequate lighting to a
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Area of Interest

Gender-Sensitive design is a practice of design that reaches beyond the language and
context of architecture. The field of architecture historically has been predominantly male and is
only recently starting to transition into a gender balanced field. The AIA (American Institute of
Architects) reports that as of 2020 women only make up 17% of registered licensed architects
(The American Institute of Architects, 2020). In education, the gap has been narrowed and the

male to female ratio of students in architecture school is nearly 50:50 (Arieff, 2020). So why is

the ratio in the practice of archi so low? The ion from learning envi to the
practicing world must be looked at closely. The path from leaming environments to professional
environments is a linear connection so why is the imbalance so skewed? Product design is a
quick turnaround, tangible way to assess the gap between men and women in the build
environment. Take the design of a standard electric guitar for example. it was designed by men
for men to use. When women started to use the instrument, specifically St. Vincent, the design
‘was modified. St. Vincent shortened the neck, narrowed body, placed the strings closer together,
and even reduced the pick size. The intent of the guitar design was not to create a guitar for
‘women, but instead it was a guitar designed by women (Scrippa, 2016). This is not the only
example of an item that was originally design with the intention for the maker, in this case men,
to use and modified by the user, women, later (Scrippa, 2016). There are many other products
predominantly designed for men, for example, automobile safety features are designed for the
standard male body and is why women tend to suffer more serious injuries than men do in
vehicle crashes (Criado-Perez, 2019). CPR mannequins are representative of the male body

resulting in men having a 23% increased chance of surviving administered CPR compared to
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secluded location can make spaces more ible and safe thus ing women to be
present. Learning envi such as el 'y school ¢l and play yards, college

settings with forced social aspects and even the newly navigated virtual platform with both

passive and engaging instruction. All three institutional settings address the aspect of unequal

.

and i ity to resources as well as and participation.

We see such inequities almost everywhere in professional environments, particularly in

leadership and through the provided for employees and in the ¢

ation of offices,
teams, co-workers, etc. Recognition for work, salary and bonus and the ability to voice opinions
are how workplaces thrive and are oflen where we see an equity gap between genders. Resources
such as allocated research funding, paid maternity or paternity leave and even resources like
restroom or desk locations or office temperatures all place women in at a disadvantage within the
professional setting. Perhaps there is an intangible dimension of equity that we will never reach
purely based on the preconceived thoughts of professionals towards the idea of gender-equity
and thoughts of women in the workplace.

The public realm addresses parks and open spaces, public transportation and the
streetscape. All parts of the public realm face issues of safety, lighting, walkability, natural
surveillance and reliability. Things the public has a right to use yet falls short. During 1990, in
Vienna a study was done on why there were less and less young girls using public spaces as they
got older. The city planning council concluded that if they continue to plan public spaces for the
existing user, then they will continue to see a decline in the number of female users (Gardner and
Begault, 2019). In order to design a space that will include all types of users and will strive for

gender equity, then female designers must be brought into the picture.
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The designed research puts forward the following arguments: First learning spaces is a

direct lineage to the professional world. So, fostering equitable environments in an education

centered environment will thus foster equitabl i in the professional world. Second,
learning spaces stretch beyond the footprint of the education facility to the public and social

realm. How we teach and prepare children in elementary school for the next grade, bleeds into

d

how our children interact in social scenes and social | Therefore, developing equitable

learning space is paramount to creating equitable public space through the idea of sociability.

The Expected Outcome and Research Questions:

The study will find out co-related external environmental factors to perceived injustice in
learning spaces by asking the questions:

-What are the language and terms misused in our learning environements?

-What are social, psycological conditions and spaces that engender gender insensitivity in
our learning environments?

-Finally, to remediate the existing design/learning environments, what can be done
differently to promote the success of all genders in order to create a diverse team of future
designers?

The research can use the following approaches will guide the factor assessment of the gender-

d learning i ‘we experience in the physical, intangible, social and
psychological world of education.
1) The study illustrates how ordinary language and terminology we used in the social

world can influence the way we perceive or use spaces and meanings. The goal is to
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Research Question:
Using the analysis of the history and theory of two landscape architects, one male and one
female, in what ways can we change the design of learning environments that will encourage the

use and promote the success of all genders in order to create a diverse team of future designers?

Review of Literature
In order to find the answer to where are all the women in the professional world

of landscape architecture, we will follow the career paths of Martha Schwartz and Peter Walker.
We will start from their childhood upbringing to their education and through their experience in
the professional world. This timeline will be used to pinpoint where the gender-equity gap lies in
the field of landscape architecture.
Martha Schwartz and Peter Walker

Martha Schwartz was named one of the most influential Landscape Architects in 2012 for

her ambitions and sc

ial garden designs (Lan, 2012). Schwartz was born in
1950 in New York City to Milton and Stella Schwartz. She grew up with her father Milton
Schwartz who studied architecture at the University of Illinois in Champaign and was
encouraged from a young age to pursue a career in art and architecture (Ieavitt, 2015).

Peter Walker was raised in Pasadena, California by his mother. Walker would take the
train to Southern California frequently to visit his grandparents, who he had a great relationship
with. It was these train rides through the vast agricultural landscapes that first peaked his
interests in design (LAD, 2013). He graduated from Berkeley High School and went on to attend

the University of California where he focused on how agriculture and nature inform one another
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bl

provide the use and t-up-to-date terminology to avoid bias and
misconception while conducting the research.

2

The study identifies areas and aspects of the gender sensitivity in our learning
environments. Behavioral patterns and user perceptions/participants will be mapped

but as they relate to spatial dimensions. Then measure the degree and intensity of

gender insensitivity and its related perceptions such as inequity, inequality and gender

injustice and develop a visual analysis of each category.

3) Using the measurements above, the study comparatively analyzes the prominent
difference between most influential female landscape architects and male landscape
architects. Their upbringing, education, exposure, project types will be discussed in
relation to spatial sense and perceptions.

4

The study finally outlines the physical forms and spatial aspects related to gender
sensitivity and recommends design remedy to bridge the gap.
Significance

The difference between spaces design for women and spaces that are designed by women
is an important concept that this research will focus on. Designing learning spaces that promote
gender-equity and will provide opportunities for success for all genders can only be designed by
those who are using such spaces. This does not suggest that only women can design spaces for
women, but women need to be a part of the design process and obtain decision-making power.

This starts with providing environments that welcome and support all genders.
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and can landscape architecture. Walker attended the Harvard Graduate School of Design as well
where he received his Master of Landscape Architecture (LAD, 2013).

Growing up in New York, Schwartz was influenced by the various styles of architecture
and was fascinated with the idea of combining art and landscape design (Leavitt, 2015). She
‘went on to receive her Bachelor of Fine Arts and her Master of Landscape Architecture from the
University of Michigan. She studies at The Harvard Graduate School of Design from 1976-77
where she worked with Peter Walker. Schwartz and Walker married in soon after in 1979.
Together, they opened The Office of Peter Walker and Martha Schwartz (LADP, 2013). Walker
introduced Schwartz to the concept of combining her love for art with landscape design (Leavitt,
2015).

In comparison to Schwartz, Peter Walker went on to work for Lawrence Halperin after
graduation as well as Iideo Sasaki. Ie worked on projects that ranged from urban housing
projects to resolutions for post-World War II effects. Most of his projects were large-scale and
tended to stay at that level (LAD, 2013).

Walker became the Director of the Urban Design Program at Harvard GSD in 1976. At
this time, Schwartz was returning to the University of Michigan and their relationship began to
unfold (ILAD, 2013). The details of this relationship are overlooked and enforce the idea that
while women may be shamed and removed from a particularly controversial situation, men will
continue to be protected. Schwartz left Harvard GSD and Walker was promoted to director.

Schwartz was influenced by a range of designers including Sasi Judd, Robert Smithston,
Michael Heizer and Sol Lewity. Each incorporated an element of art or sculpture within their
practice of landscape architecture. Schwartz was particularly inspired by Isamu Noguchi. Her

design aesthetics reflects that of Noguchi as well as the concept of minimalism seen in his
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projects (Leavitt, 2015). Her design characteristics are described as being bright colors, sharp
like and artificial structures (Lan, 2012). She takes on the idea of creating spaces that are both
functional and meaningful as well as somewhat controversial. Through her career Schwartz
received several awards and prizes as well as creating famous landscapes around the world.
Some awards include the ASLLA President’s Award of Excellence, the ASLLA Merit Award and
the Honorary Fellow of The Royal Institute of British Architects (Lan, 2012).
In an interview Martha Schwartz said:
“We lose a lot of women in the field of landscape architecture after having children
because the job is rigorous and demanding so they choose to be with their children, which
I completely understand. But the way we construct our workplace, hours of work,
whether we can establish more flexible working rules and to promote policy that can
support women and children, will affect many people’s life choices. It is up to us to make
changes.” (Schwartz, 2020)
She discusses the many roles she has taken on throughout her career and states that her own

practice would not have been possible without the option of being able to work from home

(Schwartz, 2020). This is a i issue seen th 4 all professions. Perhaps the gender

gap stems from th

ue of women not having childcare options during working hours. Or

perhaps the gap lies in the sigma of “the women architect” that is still apparent today.

The #MeToo Movement and the Workplace

Gender harassment has existed in the workplace and in education from for as long as
women have been allowed in these environments (Knepper, et. Al, 2020). The #MeToo

Campaign is a movement against sexual harassment that began in 2006 and has grown rapidly
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If women are given more responsibility in the office setting as well as in roles they make
take on in education settings, then the environment will feel more inclusive (Fuhrmans, 2018).
Anonymous surveys of students concerning sexual harassment can allow institutions to gage how
their students might be feeling beyond just what they can observe. Encouraging conversations
and pointing out inappropriate behaviors can begin to open the eyes of those who don’t
necessarily know they are doing anything wrong (Bell, et. Al, 2002). The #MeToo movement

has helped bring awareness to the obvious forms of gender harassment, but it has a far way to go.

Awareness and Education

Only about a third of surveyed male architects reported that they were not paid more than
their female colleagues and almost all the surveyed male architecture students reported that
females were presented with the same opportunities as male students (Stratigakos, 2016).
However, it is known that the wage is on average 95% of what men earn in a year (Zippa. 2020).
Healthy competition between students in a university is expected and highly encouraged,
however when the same resources are not provided to women as they are to men, then the
competition is skewed. Also, if women do not feel safe or respected in their learning
environments again the competition is skewed.

Until recently, there has been limited recorded history of women designers. In school, the
famous architects are celebrated and often women are lefi out of the picture (Stratigakos, 2016).
The way women architects are depicted in history is discouraging for young women who are
studying architecture. During an interview with CNN after winning the Architects’ Journal’s
inaugural Jane Drew Prize for “outstanding contribution to the status of women in architecture”,

Zaha Hadid stated:
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worldwide to start conversations about sexual violence against women (Johnson, Widnall and
Benya 2018). The #MeToo movement encourages women to speak out against sexual abuse,
however, it does not make that connection between gender discrimination and inequality within
the workplace (Fuhrmans, 2018). It then can be concluded that in order to avoid workplace
harassment, the more equitable the workplace must become. The current imbalance between men
and women in the workplace leads to the constant harassment of women in the workplace and in
turn, discourages women to enter the field of landscape architecture.
The #MeToo Movement and Education

Gender harassment and other discriminate actions such as less promotions and the wage
gap are numerical statistics we can assess in the workplace when determining the gap in gender-
equity. Within the school environment the numerical statistics matters but should be looked at
more subjectively. As of 2020, it is reported that women only account for 17% of registered
architects (The American Institute of Architects, 2020). However, the ratio of men to women in
architecture school is nearly split 50:50 (The American Institute of Architects, 2020). The gap
from school to the professional world should be a linear correlation. Accounting for the fact that
some women take time off to raise a family can slightly tilt the numbers towards the men, but not
by 33%. Therein lies a separate issue within the realm of education that accounts for this large
gap. One suggestion for why women do not advance as quickly as men do in their careers is due
to the gender harassment within the learning environment that are followed into the workplace
and create an undesirable environment (Bell, et. Al, 2002). “These norms are gender roles and
stereotypes that have become systemic in organizational culture, structure or behaviors” (Krook
and Mackay, 2011). Microaggressions towards female students are hard to recognize and may go

unnoticed but need to be

d in learning envi as well (Edwards, et. Al, 2019).
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“Iused to not like being called a woman architect: I’'m an architect not just a woman

architect. Guys used to tap me on the head and say, ‘You are okay for a girl.” But I see

the incredible about of need from other women for reassurance that it could be done, so I

don’t mind that at all” (Hadid, 2012).

This is important to consider when looking at the representation and depiction of women in
architecture. There are a limited number of renowned women to look to for inspiration, Hadid’s
comment about allowing herself to become that reassurance and be that guide for women
architects is inspiring. Recognition from other women architects as well as male counterparts is
imperative in the quest for achieving gender-equity.

Conclusion and Goal of Research

The goal of this research is to better understand that gap that lies between the educational
world and the professional world and determine how one can influence the other in order to
create a gender-equitable learning environment. There is a lack of research between the two as a
correlation or linear path, however, there is research relevant that could be applied to landscape
architecture within the context of product design and large-scale urban planning.

It is understood that women in public open space often have more specialized needs than
men (Franck and Paxson, 1989). They are less likely to feel comfortable using uninviting or
unwelcoming space (Bunston and Brenton, 1992). The same assumption can be made about the
workplace. Unencouraging and uninviting workplace environments can deter women from
entering male-dominated fields. In order to create a gender-equity workspace, the following must
be evaluated and changed:

1. Who is designing spaces where women are expected to thrive?
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2. Why is there a lack of female leadership within education institutions and the
profession?
3. How are we educating the public about the lack of support and resources women

receive that stretch beyond simply accepting half women and half men?
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Topic of Interest

Topic Goal Area of Interest

Create a learning environment  Physical design and psychology
that encourages and promote of learning environments

the success of women in the

field of landscape architecture

Achieving Gender-equity
within learning
environments in order to
create a diverse team of
future designers

Gender Imbalance in Landscape Architecture Profession

Project Introduction
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Research Question

Where can we implement gender-sensitive design strategies in
learning environments or provide external spaces that can make
women feel supported and encouraged as they move through
school and into the professional world?

Map of Literature Review

Spaces designed Awareness and Representation of Microagressions, Opportunities and
for women vs. Education about Women Landscape Harassment and Involvement
Spaces designed the Gender Gap Architects assault in the
by women Workplace
Product Design Pay Gap In school #MeToo Movement K-12
-St. Vincent Guitar 1/3 of surveyed male 50:50 Ratio of male to ~Bringing light 1o this. ~Confidence of young
~Car Safety features architects are aware of the female students [ womer: q
Regional Planni 0 In P Historicall R
egional Planning , In Practice istorically pl sports, efc.
~Bogota, Colombia fissouices Combetcn ~70:30 Rato of male o -stereotyping gender Higrier Eckicaion
~Vienna, Austria e female practioners roles
report a ‘fair distribution of ~Lack of female External resources and

opportunites and resources

instructors leadership opportuniies
for men and women ~Places of refuge
-2/3 of women architects .
report an ‘unfair’ distribution Profession
of opportunities and ~Equal pay, chidcare,
resources matemity leave

-Promotions and
leadership opportunities

WHERE CAN WE IMPLEMENT GENDER-SENSITIVE DESIGN STRATEGIES IN
LEARNING ENVIRONMENTS OR PROVIDE EXTERNAL SPACES THAT CAN MAKE
WOMEN FEEL SUPPORTED AND ENCOURAGED AS THEY MOVE THROUGH
SCHOOL AND INTO THE PROFESSIONAL WORLD?

Elementary School J ’ Middle School l | High School [ I College

Converstion Circles “Walk and Talk" Meditation Fountain Outdoor workspace
~Stimulate conversation ~Encourage socializing ~Connection with sound/water ~Enhance mood/spirit
~Encourage question asking -Relieve siress and energy ~Secution and mind clearing ~Sense of productivity and

motivation

Passive Play QOutdoor Lunch Space Reflection Bench Collaboration Zone
- non-competiive play ~Engage with rature ~Simulate thought and conver- ~Stimulate converstation
~Strategy and team building ~Encourage conversation and ‘station with self and others - collaboration and
exercises observation ~sense of privacy involvment
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Learning Spatial Typologies

Women’s experience of space is directly related to the design of that space. Gender-
inclusive design strategies require a comprehensive understanding of gendered differences
in the experience of space in specific contexts. This context being learning environments.

Conceptual Framework

WHAT NEEDS TO HOW DO WE MAKE
CHANGE? THESE CHANGES?

-Equity by design and -Implementing gender-sen-
Gender-Sensitive Design sitive design strategies
-Accessibility and opportu- -Assessing student needs
nities and providing resource
-Awareness of inequity -Providing places of safety

-Representation of female and refuge for students
practitioners

-Who is designing learning

spaces

4
4

learning
nefit
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Site Selection

Methods of Research

-Product design -Elementary School
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-College
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Plan of Work and Analysis

. -Physical
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-Psychological

A\ Spatial Characteristics

Q} AreaS Of -Environments
k\ Implementatlon. -Spatial relations

Conclusion

Through understanding and

et o\ e . ; . :
P S PN implementation of gender-sensitive design
P strategies, gender-equity can be achieved
o b O within learning spaces and will lead to an
equitable profession of landscape
architecture.
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Terminal Project
Hannah Slyce
Fall 2020
IMPACTS OF FLOOD ON URBAN ECOLOGY & VULNERABLE GROUPS

1. INTRODUCTION
1.1, Background
1.2. Significance
1.3, Research question

1.4. Research focus

2. LITERATURE REVIEW
2.1. Urban ecology
2.2, Existing infrastructures
2.3, Environmental justice

2.4. Citations

3. RESEARCH METHODS
3.1, Typological analysis of existing policy & technique
3.2, GIS analysis of potental sites

3.3, Case study

4. DESIGN APPLICATION
4.1. Site selection criteria

4.2, Conceptual framework
SECTION 01 - INTRODUCTION
1.1. BACKGROUND

As we progress further into the Anthropocene and continue to rely on fossil fuels for energy, the
rapidly changing climate will only get worse. At this point, the United States and other countries must shift
into a realm of thinking that progresses away from reversing the effects of climate change and onto a

method of mitigation strategies. The damage to the environment has been done, ecosystems have been

The goal of this study is to assess current flood mitigation techniques and evaluate them based on
contribution to wildlife habitat, abillty to protect the urban fabric, and how they protect vulnerable groups.
Additionally, the study aims to determine the best management practice to maximize benefits in these three

areas.

The typological analysis of techniques will then be used to design a fiood mitigation plan that utilizes
the landscape to protect the urban fabric, restore wildife habitat while protecting vulnerable groups and

preventing environmental injustice.

The frequency and intensity of storm events will increase as we venture further into the
Anthropocene. Because the policies required to reduce the effects of climate change require global

participation. the only thing we can do is prepare our cities for future disaster events.

By understanding the current technologies for mitigating flood and evaluated their impacts to the
environment and urban ecological fabric, this research will provide designers and policymakers with the
information they require to make the best dedisions regarding fiood mitigation. This information can then be
utilized to retrofit or replace current outdated techniques and begin to reestablish aquatic edges as

functioning ecosystems and flood buffers
1.3. RESEARCH QUESTION

What is the best method to mitigate flood that benefits wildlife habitat, vulnerable groups and the urban
fabric? What is the benefit of each technique to wildlife habitat, vulnerable groups and the urban fabric?
Where is the best location for green infrastructure that will maximize benefits to wildlife habitat, vulnerable

groups and the urban fabric?
1.4, RESEARCH FOCUS

The focus of research will be on green and grey infrastructure. Green meaning landscape techniques
involving plant materials and grey to be concrete or other man-made materials. Additional focus will be given
to combinations of green and grey methods along with large-scale restoration techniques. Additionally, | wil
utlize current literature to evaluate the impacts of flood on urban environments, wildife habitat, and
wulnerable groups, while assessing the economic impacts of each flood mitigation technique, | will also look

at case studies that utilize new techniques as a methed of evaluation in addition to the scientific literature.
SECTION 02 - LITERATURE REVIEW

2.1. URBAN ECOLOGY

destroyed, almospheric changes have been monitored, and urban environments experience increasingly
more devastating fload events each year. Because the policy required to alter the course of the Fart's global
future is not standardized or agreed upon, the way dities are organized, planned and developed must be
reevalualed. Without this major upheaval in the urban landscape, enormous ecological, social, physical, and

financial strain will occur and displace and devastate human and animal communities.

Major issues with urban flood are obvious. Urban environments are typically densely populated and
house the major commercial and business districts of a city fabric. Not only do 55% of the world's
population live in urban environments but also a good majority of developed country's impoverish reside
within urban environments as well. The causes of urban flood are not as obvious. The problem is not the ity
itself but the way that the city has been developed and designed over the centuries. The most populous and
successful cities are located along bodies of waler. In order to better suit shipping industries many cities
have devastated their coastlines to create shipping ports, dug out natural rivers to make way for larger
shipping vessels and in tumn replaced a natural system with hard concrele infrastructure o prevent the
inevitable, flood and erosion. Other atrocities to the landscape and aguatic edges come from humanity's
need to be as close to the water as possible and the ultimate creation of the tourism industry. Following the
Baby Boom, American's coastal landscapes changed forever with the development of the hospitality industry.
Natural buffers between the coastline and inland areas were destroyed to build vacation homes and hotels,
removing dunes and maritime forests, exposing the dities within to tidal flooding. The combined effort of
climate change, poor development practices, removal of natural landscape buffers, and human settiement
choice, has led to a problem known as urban flocd. The removal and destruction of natural landscape buffers
has not only posed a series of problems for humanity but has proven to be disastrous for ecology as well.
Coastline species diversity has been greatly impacted by human development patterns. Destruction of
coastal and other aqualic habitat has caused many rare and endermic species o go extinct, something that

unlike human property cannot be replaced.

In addition to the major destruction to ecological habitat, centuries of systematic poverty and social
injustice has led to trickle-down devastation to many lower income and vulnerable groups, especially in
coastal environments. Most infrastructures to mitigate the effects of flood are concentrated in wealthy areas,
or places where the most income is generated due Lo tax revenue. When flood events oceur, the
disenfranchised are most impacted, losing property and lives due to dangerous conditions assoclated with
rapid flooding. In addition to the property damage, there is immense psychological stress and impacs to

human health from living in a flooded environment.

1.2. SIGNIFICANCE

Nearly 60% of the world's population resides in urbanized areas. As expected, more developed countries
tend to have more urbanized populations. In the United States, approximately 80% of the population lives in
urban areas. An increase in urbanized landscapes means there is a decrease in natural landscapes.
Urbanization has extreme effects on regional landscapes. Historic settling of land has led to the conversion
of many low lying, fertile lands into agricultural areas. As populations continue to grow, urbanization
influences the continued conversion of wild lands and even agricultural lands into urban and suburban uses
As city populations continue o grow, the growth is not compact or infilled, but sprawled and spindled,
growing in patchy linear strips along highway corridors. The ever-increasing sprawl has even led to the
integration of housing into wildlands. Because of this growth, ecologists have come fo recognize that there
are very few wildiife habitats and ecosystems that are completely devoid of human touch (Pickelt et al, 2001

p.128).

The field of urban ecology is a relatively new field of science and stands as a confluence of

raditional ecology, human geography and urban studies. The definition of an urban ecosystem has been

determined by Pickett et al. as one in which humans live in high densities or have bullt infrastructure that
covers a significant percentage of the landscape. Boundaries of urban ecosystems are often set by the extent
of the urban influence and include watersheds, airsheds, commuting radil o even just conveniences of the
population. These boundaries are constantly at flux and can be changed and defined by political, research, or
biophysical reasons (Pickett et al. 2001 p. 129). For urban ecologists there exists two pedagogies of
research: ecology /n the city and ecology ofthe city. An ecology in the city concemns functions of habitats or
organisms within the city limits. This approach focuses on the physical environment, soils, vegetation and
wildife within the city framework. Ecology of the city examines the entire urban area from an ecological
perspective. This approach involves the examination or even experimentation of existing urban assemblages
of native and exotic species. The idea s that the novel assemblages can prove to be useful for assessing the
effects of climate change on biodiversity in the future since many species assemblages within cities are well
versed to disturbances and can thrive in a diversity of conditions. (Pickett et al. 2001 p. 130-139). While
urban ecology serves as a method of understanding urban environments it can also be used as a planning
approach for future development of cities. lan McHarg revolutionized planning and design when he created
an environmental approach to site analysis, focusing on layers of natural and ecological systems within a site
along with the usual engineering, economic and soclal criteria. Anne Winston Spim detailed an approach that
focuses on natural processes embedded info the city, and how those processes impact the economy, human
health and community. Her research was used to determine how natural processes within the city impact

environmental justice (Pickett et al. 2001p. 142).
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The understanding of urban ecology lead to the creation of the new field of landscape ecology.

Landscape ecology evaluates the impacts of urbanization on the greater landscape region, shaping regional

planning approaches Lo greenfields, restoration of brownfields and the integration of a designed ecology into
urban systems. This has led to the generation of landscape urbanism and considering the ecology of and
within a city as a mechanism of design. As the world continues to urbanize, there s a greater demand for
land worldwide. No longer is there a traditional timeline of transition of wildlands to rural to urban. Many
regions are experiencing direct land conversion due to the increase in demand for urban lifestyles.
Investments can turn an undeveloped rural area into a booming urban acropolis seemingly overnight. With
unchecked development, extreme damage fo ecosystems and the existing ecology will occur. That is why in
recent years, there has been an increase in inlerest in sustainable design solutions and sustainabilty plans to
address years of detrimental development practices. While sustainability is at the forefront of many city
planners’ minds, the sustainabllity plans often suffer from a lack of holistic planning. Many sustainability plans
do not consider the overall connections between each designed approach. For example, there is a heavy
focus on the retrofit of existing hard infrastructure like roads and sewers, and establishment of large, easy to
deploy green infrastructures fike street rees and parks. Because of these focuses, smaller towns and smaller
neighborhoods are often left out of the conversation and sustainable approaches are not designed info these

small-scale developments (Childers, 2015 p. 3776-3777).

Urban ecosystems are the front lines of environmental and sociological change. From an ecological
perspective, they provide the perfect experimental setting to observe the human amplification of succession
Spalial heterogeneily and localized feedbacks play a large role in the ecology of these urbanized systems
and provide the perfect test subject to see how small changes within these environments can impact the
success of tactics. However, it must be understood that no two urban environments are the same. The urban
environment is not created anew but is developed over time and within the context of the region. As dimate
change accelerates, this regional context will play an important role in the challenges that are faced due to
urbanization. Because these cities are products of human planning and regional conlexts, urban areas are
going to change and respond in different ways depending on location. Climate change will apply stress to the
human-made infrastructure and shift ecosystems in new and often unfamiliar states. The real challenge of
urban ecology is to create a mechanism for predicting the changes that face urban areas in the future. As
cities grow and mature, they have the potential Lo act as hotspots for microevolution and provide a space to
understand the “new wild" that will become normal as the world progresses info the Anthropocene and as
existing urban infrastructure is stressed by changes in frequency and intensity of disaster events and the

inirusion of invasive species (see kudzu and electrical poles) (Tanner et al. 2014 574-576).

policies. However, often policy learning and adaptive management is tied up in fiscal responsibility. In many
consenvative towns, such as coastal Florida, the adaptive management policies used are those that are the
cheapest. These are rarely the best. Brody et al's study did determine that many local jurisdictions in Florida
were exhibited policy learning and updating policies as coastal flood events increased, however the
policymakers disproportionately choose updates that were less expensive in order to be more politically
viable. The policies that are most effective tools include relocation of structures or addressing structural
concerns such as dam and drainage maintenance. These however were often not selected to be enforced
and instead local governments chose to focus on public outreach and tightening of existing policy (Brody et
al. 2009 p. 924-925). In general, it can be concluded that conservative coastal towns, which cavers most of

the coastal south, chose policies that are cheap, which is not always the most effective in flood mitigation

Coastal communities are going to continue o be aversively impacted by storm events and the
associated floods. Current infrastructure in place to mitigate and protect inland communities is often hard
and grey. While historically, grey infrastructure did a fine job in protecting privale and public investments, the
rapidly changing environment from anthropogenic climate change, has caused storms (o increase in
frequency and intensity. At its infancy, grey infrastructure was paired with unaltered natural habitat. Coastal
cities were protected by rich wetland, coastal marsh, or maritime forest which created a buffer against storm
surge. If any floodwaters did surpass the natural buffer the levees or dams created by humans protected the
city. Innovations in mitigation infrastructure have recently be discussed as policy initiatives. While these
techniques, known as green infrastructure, seem innovative, they are just mimicking natural processes that
humans have removed. Examples of green infrastructures include vegetational buffers and reestablishment of
coastal wetlands, while grey infrastructures include bulkheads, breakwaters, levees, revetments, and sea
walls. The real innovation comes from the combination of green and grey ifrastructures to create green new

technologies. These novel infrastructures include the combination of coastal vegetation and sills, breakwaters

and edgings, or can even include hard infrastructure that is made up of natural materials such as oyster

shells, or materials that can provide habitat for aguatic life (NOAA, Living Shorelines)

When planning for future urban resilience there must be consideration of multiple benefits of urban
infrastructure. Adaptation to climate change can be viewed as an opportunity to improve urban Infrastructure
by using green and blue infrastructures to provide multiple benefits such as protection and habitat
restoration (Alves et al. 2020 p.2). While many jurisdictions are skeptical of green infrastructures from one
reason or another, green infrastructure is ecologically and socially required to move forward amidst climate
change. It is also economically viable in the long run. Aives defines green infrastructure as “a network of
interconnected multifunctioning green spaces that maintain and enhance ecosystem services and resilience,"

(Alves, 2020, p.2). Many studies have determined that green infrastructure alone may not be able to

On the topic of disaster events, hurricanes and storm evenls are forecasted to increase due to global climate
change. The combination of a rising global mean temperature and increase in mean sea surface temperature
has been shown through modeling studies to increase hurricane intensity (Meixler, 2017 p, 24). Hurricanes
cause the most damage Lo coastal areas due to storm surge. High intensity storm surge can cause massive
damages due to erosion, creating and enlarging ponds, removing natural vegetation and damaging existing
infrastructure within coastal wetlands. Coastal wetlands are increasingly important as they provide
disturbance regulation and prevention by operating as a buffer against normal storm surge. This buffer
protects inland natural areas and wildiife habitat along with urban infrastructure. In North America, following
Hurricane Sandy, Meixler ef al. found that low salt marsh (ecological benefit) and paved surfaces (human
infrastructure) were the most impacted. They also found that 38% of the damage was long term, meaning
that the function would ot return after repairs were made. An estimated $6.5 million in possible loss of
ecosystem services was determined, with flooding and deposition making up much of the financial loss. The
ecosystem services that were damaged by the hurricane were disturbance regulation, waste treatment,

habitat, aesthetics, recreation and cultural values (2017).
2.2. EXISTING INFRASTRUCTURES

As the battle to combat the effects of climate change continues, policymakers often have a unique
opportunity to learn from previous decisions and the effects of those policies to the urban environment. Such
as the urban fabric provides urban ecologists the opportunity to study the potential impacts and state of a
rapidly changing world, policymakers can also use the outcomes of their policies after disaster to learn and

change the course of action.

The average amount of yearly flood has increased six-fold since the 1960's, causing an estimated $19 billion
of damage a year (Brody et al., 2009 p.912). Since the costs of retrofitting existing construction and
development would exceed governmental budgets financially and in government reach, local communities
resort to policy-based mitigation techniques to stem risks to public and private property. Often these
strategles are embedded in planning documents such as development codes, land use plans and zoning
ordinances. Because flood is repetitive spatially and often chronic, planners have an opportunity to lear from
the events and update policy to proactively buffer the effects of subsequent floods. Brody et al, states that
*an adaptive approach to environmental risk management is one of the most effective decision frameworks
for facilitating policy learning,” (Brody et al. 2009 p. 913). Meaning that planning departments are acting as
sclentists, testing hypotheses as to how well policies work as mitigation techniques. Adaptive management is
a tool that local policymakers use to update codes. plans and ordinances under constant changing
environmental conditions, political shifts, or a new understanding of information. Adaptive management

means that policymakers can react swiftly to new information and can use that to make better informed

combat extreme ciimate hazards, just as grey ifrastructure alone is not able to do so either. As suggested
by NOAA, a combination of green and grey infrastructures should be implemented to maximize flood
mitigation. Grey infrastructure is already implemented throughout the world and should be retrofitied and
improved and connect Lo a series of green infrastructural techniques. Simple green infrastructural techniques
include pervious paving. Benefits of this technology includes lowering reflection and evaporation which
includes energy savings and pollutant reduction. Additionally, pervious pavements enhance water quality by
reduction of runoff and allowing groundwater recharge to occur (Alves, 2020, p. 6). While these simple
techniques alone cannot prevent flood, the combination of grey infrastructures such as drains and collection

basins with these simple green infrastructures can make a big difference.

Habitat restoration is a big driver behind a lot of green infrastructure projects. The reestablishment
of salt marshes, reefs, mangroves and dunes can greatly improve biodiversity and reduce erosion and
fiooding. Beyond the coastal protection services, restoration can provide recreation, fisheries, carbon
sequestration and storage, and allow the coastal environment to sustain and adapt to dimate change
processes with minimal human intervention due to ecologically function. This means that once established, a
restored coastal site is more economically viable than a technique that must be consistently maintained such
as a drainage system (Ruckelshaus et al. 2016, p. 505). However, coastal protection benefits can vary
dramatically over space and geographic contexts. The value of restoration projects in providing protection
services Is extremely site and context specific. Whether or not green infrastructure at this scale can
contribute to coastal protection depends entirely on the physical and social vulnerabilities of an area
including economic constraints and the extremity and nature of the flood or storm. There are many factors
that affect the spatial distribution of vulnerability hazards along coastlines. These factors include shoreline
type, relief, natural habilat, sea-level change, wave exposure, surge potential, and social exposure. For
example, rocky shorelines in the west coast are less prone to erosion and inundation than beaches, bluffs or
deltas. In this case a sea wall can often be enough and be least prone to erosion and inundation in these
areas. Natural habitats such as dunes, marshes and mangroves can reduce wave height and stabilize and
strengthen sediment buildups that dissipate wave energy. Social exposure is affected by how many people
live within these critical coastal areas and are affected by coastal hazards. Some factors cannot be altered
through management, but some can. For example, profection of coastal habitat can aid in resilience, along
with critical understanding and selection of beach infrastructure for the right shoreline type. Additionally,
people, property and infrastructure can also be moved out (o into for infrastructure) a coastal hazard region
(Ruckelshaus et al, p. 507). Through case study, Ruckelshaus also determined factors that affect flooding
and erosion damages. These factors include wave height and period, relief, substrate type, natural habitats,

wind speed and duration, distance from coast and distance from natural habitats. For example, sites located
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at higher elevations above average sea level are safer than those at or below. Often management cannot
change this as sediment and elevation building is created by wetlands. Communities or infrastructure located
near the coast are obviously more at risk than those further inland meaning that good management would
include relocation of these communities and infrastructures inland to reduce risk. Additionally, communities or
infrastructure located near natural habitats benefit more from ecosystem senvices than those farther away.
Therefore, good management would include prioritizing habitat restoration projects near communities or

infrastructure.
2.3. ENVIRONMENTAL JUSTICE

Pickett claims that the study of social structures and how these structures came to exist is critical in
understanding the complexity of the ecology of urban systems (Pickett et al. 2001 p. 143). Urban
ecosystems allowed for human populations to no longer be dictated by the limitations of their local
ecosystem. Human social development enabled the human species to escape those limitations wherein the
local ecosystem no longer regulated population size, structure or genetic diversity. This led to what social
scientists call social differentiation. Often this differentiation comes through a form of race, class, gender,
age, and clan. Social differentiation is critical for human ecological systems because it dictates who gets
what, when and how. The allocation of resources including natural, socioeconomical, and cultural, is highly
dependent on social differentiation. As it is rarely equitable, the uneven allocation of resources creates
hierarchies and rank amongst the human ecosystem and split groups into communities, regions, nations and
societies. Even within smaller communities, rank is still determined based on wealth, power, status,
knowledge and territory. Within each community, there is an unequal distribution of wealth, power, status,
knowledge and territory. Social differentiation occurs at all different scales. It can take different spatial
pattems and have varying biophysical effects on human population including the distribution of land use

within urban areas, the stratification of communities and the sodial differentiation of ownership and

households (Pickett et al. 2001 p. 145).

A history of disenfranchisement and forcing people of color and minority communities to the
outskirts of urban areas has led to a long and hard history of mistrust of planning and policymaking

jurisdictions. These communities often receive unequal impacts in the form of environmental injustices. While

many times this is because of a misunderstanding of how the community thrives within their landscape, the
communities are still rendered invisible to the decision-making process (Barra, 2020, p. 12). For example,
several coastal restoration projects are underway to preserve the Louisiana coastline and to prevent inland
flooding to New Orleans and other urban environments. The largest and most controversial portion of this
project includes a stretch of land within a historic African American community with ‘good sediment.’ The

master plan aims to harvest the ‘good sediment with massive sediment diversions placed along the coast of

and beautification must include provisions 1o ensure that the benefits primarily go to the long-term residents;
these considerations are often left out of privately developed parks or even joint efforts between private
investors and planning agencies. With the popular notion that urban parks can provide green infrastructure
and ecosystem services o the communities they exist within; marginalized communities are further damaged
by the shift from traditional infrastructures to green technologles. James Comer claims, “landscape Is bound
o the markelplace and only avallable at a price, (Comer, 1399 p. 157). For those marginalized
communities dictated by their socioeconomic status, they are left out of the conversation due to a lack of
participation within the white marketplace. For example, the High Line, a very notable park project in New
York City, spent over $150 million to create just the first two sections of a park project that establishes a
semi-wild landscape within the city center, when prior to development it existed as a prime example of a
ruderal landscape inhabited by primary succession and providing habitat for urban ecology and recreation for
those that were brave enough to dare (Draus, 2020, p. 4). The park masquerades as an attempt to better
the city and provide space for residents, but as Comer, the notable High Line park designer suggests,
“landscape is bound to the marketplace,” access to the park is tied up with private partnerships providing
security and Issuing out permits to sell goods and provide restaurant services along the park space
(Loughran, 2014). The idea of a public park has become a mere commadity of neoliberal capitalism. The
goals of the High Line are not to provide an amenities or green infrastructure to the community, (and let's
not forget the community that was pushed out of lower Manhattan to make way for the project and new
development associated) it was to make money for the city and the developers that invested (Loughran,
201 4). Public parks should benefit the public, they are funded using tax dollars and should provide essential
services fo the communities they are located within. As soon as parks become money making industries,
they are no longer public and enter the private industry. Tax dollars, that are paid by all individuals including
those excluded from spaces like the High Line, should go to providing essential services to communities, not

making rich white people richer

The future of park design can follow two trajectories: green genlrification and green reparations.
Green gentrification meaning the transformation of working-class areas into upper middle-class areas through
the establishment of parks and greenways. Green reparalions meaning the establishment of green spaces
that are undertaken with a specific intent of achieving social equity (Draus, 2020, p. 5). Transforming
ruderal landscapes such as the High Line raises several questions concerning the ecosystem services these
projects claim to provide, especially considering the high costs of maintenance in a time of cimate change.
Perhaps the ruderal and ‘weedy’ landscapes provide an informal green space that acts as a buffer to

gentrification, establishing the green infrastructural benefits while neglecting to feed into gentrification and

this community to remove and replace within areas that are flood prone, hoping to reestablish wetlands and
prevent the further sinking of the Mississippi River Delta. Residents of the community are rightfully fearful
that this diversion will put several feet of additional water into the local wetlands causing potential flooding
during storm events and removal of the ecology that supports the local fishing industry (Barra, 2020, p. 1-
2). Barra makes the claim that “race and nature work as instruments of power to render narrow visions of
nature and racial hierarchies as natural or common sense, (p.4). Like the old-world view of the sublime and
dominance over nature, mankind views race as something that man must hold dominance. In the rural
coastal south and most of the United States, race and nature have been elements of control. Predatory real
estate practices have historically forced African American and other minority communities out of areas
deemed ‘prime real estate’ for coastal development, and even now, it is happening for environmental
protection (Barra, 2020, p. 4). The ironic conjecture is that these communities were forced to these coastal
areas because they were deemed ‘unlivable’ by the wealthy white communities. Climate change and the
emergence of the Anthropocene i having an unequal effect on minority communities. Because of rapidly
changing environments, many members of these communities become climate refugees and must leave their
homes and property behind due to natural disasters. Environmental protection must be done but it also must

be done in a way that is equitable for minority communities and those historically marginalized.

Amenities such as parks and green space are unequally distributed along racial and socioeconomic
lines. These amenities have proven physiological, psychological, and economics benefits to communities in
which have them, yet historically marginalized communities are left out (Hasala et al. 2020, p. 2). When
parks and greenspaces are installed in these communities often gentrification oceurs, pushing these
communities o undesirable areas. The placement of technology and infrastructure aimed at mitigating
environmental issues such as flooding often follow these same patterns of gentrification when those
communities are the ones who need it the most. In addition, when green infrastructure is placed within these
communities, it is often not as well maintained as those within white communities. This further provides
means for skeplicism within these communities and a mistrust that creates a barrier to well-meaning
implementation of green infrastructure projects, which in allis rooted within a deep history of environmental

racism mentioned above (Hasala, 2020, p. 3).

Due to environmental injustice, blight and a general lack of planning efforts, many vacant,
abandoned and unproductive land parcels exist on the margins of urban fabrics and exist within marginalized
communities. These parcels can offer opportunities to create functional green spaces for communities.
Community benefits of vacant lot beautification projects have immense benefits to the welloeing of the
residents. Many resident-led projects seek to change the narrative and overtum the stigmatized negative

images of their communities (Draus, 2020, p. 1). Because of the realities of gentrification, park programs

displacement driving markets. Perhaps the best method is a combination of bottom-up and grassroot park

creation that s supported by local governments (Draus, 2020, p. 13).
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SECTION 03 - RESEARCH METHODS
3.1, TYPOLOGICAL ANALYSIS OF EXISTING TECHNOLOGIES

A typological analysis will be conducted to rank and stralify policy, coastal infrastructures and restoration
techniques for use in coastal management. Fach physical technique will be evaluated based on three basic
concepts that contribute to landscape infrastructure: presence of vegetation, impacts 1o coastal slopes, and
habitat potential. Policy technique will be evaluated based on effectiveness, utiization and costs of full

implementation
3.2, CASE STUDY

A series of regional or national case studies will be conducted to understand and document existing
landscape infrastructure projects with goals to restore biodiversity, protect urban infrastructure and respect

wulnerable communities. Potential selections for case study include:

i, Lumberton Community Floodprint — NC State Coastal Dynamics Design Lab
i Living Breakwaters - SCAPE

i Central Seawall Project — Field Operations
3.3, GIS & HISTORICAL ANALYSIS OF POTENTIAL SITES

GIS will be used to review coastal SC communities with chronic flooding. Sites will be analyzed for flood
zones, damaged houses, current zoning and future land use plans, tourism, historical coastliines and
infrastructures, demographics, public parks and conservation areas, endangered spedies habitat and coastal

waterways. Historical analysis will be used to observe any shifting land use or coastlines.
SECTION 04 - DESIGN APPLICATION
4,1, SITE SELECTION CRITERIA

The goals of this project are to increase urban ecology and biodiversity while protecting urban infrastructure
and winerable communities. Site selection will be based on GIS analysis of coastal SC. An ideal site will be

impacted by chronic flooding during hurricane season or heavy rains. Site selection must also include

proximity to a low income or historically disenfranchised population. Additionally, the site must contain a
vacant property or park-like space o utilize as larger scale green infrastructure that which can be connected

Lo a series of green interventions.
4.2. CONCEPTUAL FRAMEWORK

This most resilient designed landscapes are found at the confluence of social, environmental and economic
considerations. The design proposal aims to create and facilitate a resilient network of landscape
infrastructure that responds to the economic, social and environmental needs of a community. Simply
focusing on policy, hard infrastructure, soft infrastructure or environmental restoration will not accomplish this
goal. The best and most resilient solutions involve the combination and remix of these four tools. Green
infrastructure must not be isolated or stand alone as individual projects. There must be a connected, robust
network of green technology and solutions to be truly resilient and encourage high functioning urban
ecology. Grey infrastructure must not solely be grey, it must be dynamic and made of materials that can
withstand rising seas and increased flood events. The grey, hard infrastructure must also be tasked with
increasing urban ecology by providing protection o ecological habitats as well as the human environment.
Policies must be accessible, and useful. They must encompass the needs and requirements of all
communities and not just those with higher tax brackets. Restoration projects must consider the needs of
the human environment and provide high quality habitat that is also useful as a public amenity that doesn't
negatively impact vulnerable human populations. Resilience is not a simple endeavor. The solution must be

multitiered and dynamic that encourages an ever changing and responsive network.

This project will focus on providing a solid, well designed and well researched mitigation strategy for
a disadvantaged community that takes into consideration the needs and historical context of said community,
focusing with high attention to stormwater and other physical infrastructure such as roads and housing, flood
prevention, along with access to high quality, functional greenspace that provides habitat for coastal species

and other urban ecology.
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Introduction

Background, significance, question & focus

Background

Poor development practices on our
coasts paired with increases in
frequency and intensity of storm events
due to global climate change has
created a hotbed for flood disaster in
our coastal communities
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Background

40% of America’s population lives on
the coast and approximately 35% of
critical marine habitats have been
destroyed by human touch. 60% of the
world’s major marine ecosystems are
degraded or being used unsustainably.

Background

Centuries of systematic poverty and
environmental injustice has led to
devastation to many vulnerable
communities during times of
environmental disaster.
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Significance

The goal of this study is to assess
current flood mitigation techniques
and evaluate them based on

Rock Groins
Prevent erosion

- contribution to wildlife habitat,

g . . Ralsed Berm >
- ability to protect the urban fabric, & Bores s N " o7 %,

storms.

- how they protect vulnerable groups.

| Restored
Marsh - =
Absorbs flood B

Significance

By understanding the current
technologies for mitigating flood and
evaluated their impacts to the
environment and urban ecological
fabric, this research will provide
designers and policymakers with the
information they require to make the
best decisions regarding flood
mitigation.
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Questions

i.  What is the best method to mitigate flood that benefits wildlife habitat,
vulnerable groups and the urban fabric?

ii. What is the benefit of each technique to wildlife habitat, vulnerable groups
and the urban fabric?

iii. Where is the best location for green infrastructure that will maximize
benefits to wildlife habitat, vulnerable groups and the urban fabric?

Focus

The focus of research will be on green
and grey infrastructure. Green meaning
landscape techniques involving plant
materials and grey to be concrete or : -~
other man-made materials. Additional _
focus will be given to combinations of =
green and grey methods along with
large-scale restoration techniques.
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Literature Review

Current academic literature trends

TOPIC : impacts of flood on urban ecology & vulnerable groups

URBAN ECOLOGY

QUESTIONS: What is the best method to mitigate flood that benefits wildlife habitat, vulnerable groups and
the urban fabric? What is the benefit of each technique to wildlife habitat, vulnerable groups and the urban
fabric? Where is the best location for green infrastructure that will maximize benefits to wildlife habitat
vulnerable groups and the urban fabric?

Literature Map
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Urban Ecology

Ecology in cities verses ecology of cities.

+ IN: function of habitats and organisms within city limits

- OF: examining the entire city through ecological perspective, focusing on the novel
assemblages of native and exotic species

- Can be useful for assessing the effects of climate change on biodiversity

- Can serve as a method of understanding urban environments and assist in
planning efforts

Urban Ecology

Landscape ecology as a new field

- Evaluating the impacts of urbanization on the greater landscape region

- Shifted regional planning to include reclamation of brownfields,
establishment of greenfields and integration of ecology into landscape
design.

- Landscape urbanism as an idea that ecology of and within a city should be
considered as a mechanism of design.
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Urban Ecology

“New wild”

- Humans has irrevocably changed ecology and the landscape
+ Amplification of succession
- Destruction of habitat
- Development

- Using city ecology to understand how the earth’s habitats will shift during
climate change

- Using that information to better design cities and landscapes

Urban Ecology

Novel disaster

- Losses due to climate change floods have increased six-fold since the 1960’s
causing an estimated $19 billion in damages each year.

- Hurricane Sandy estimated $6.5 million in ecosystem services

- Erosion, ponding, removal of vegetation, damage to existing coastal infrastructure.
- Low salt marsh and paved surfaces were the most damaged

- 38% of the damage was long term and unrepairable
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Existing Infrastructures

Adaptive planning

- Policy based mitigation strategies are very common in local governments in
an addition to hard infrastructure

- Adaptive management allows planners to act as scientists, testing hypotheses on
how certain policies will work to mitigate flood when new information is available

- Many conservative communities use this, but only select updated polices that are
fiscally conservative, sometimes not being the best solutions

- New emergent technologies are not considered because of political or perceived

financial burdens.

Existing Infrastructures

SHOULD YOUR SHORELINE SOLUTION BE?

FTER TECHNIQUES

¢ Shorelines

NG -
ded structure
the toe of

Parallel to
vegetated
shoreline, reduces
wave energy, and
prevents erosion.
Suitable for most
areas except high
wave energy
environments.

BREAKWATER -

(vegetation

optional) - Offshore

structures intended and protects
to break waves, from erosiol
reducing the force

of wave action, and

encourage sediment hardened s
accretion. Suitable  structures.
for most areas.
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Existing Infrastructures

Network of living infrastructure

- Green infrastructure is defined as interconnected multifunctioning green
spaces that maintain and enhance ecosystem services

- May not be able to combat extreme events due to climate change alone, but when
paired with updated grey infrastructure, can be effective

- Even simple isolated green infrastructures such as pervious paving and green roofs
can significantly reduce flood effects.

Existing Infrastructures

Habitat restoration may have limited effects

- Coastal habitat restoration greatly improves biodiversity and reduces
erosion and flooding

- Also contributes to recreation, fisheries, carbon sequestration and facilitates
adaptation to climate change

- Also can be more economically viable once established
- However! Benefits are dependent on location

+ Other methods plus restoration (policy based) must also be established
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Environmental Justice

Social differentiation defines human society.

+ Power dynamic that determines who gets what, where and why.
- Rarely equitable.
- Happens within differentiated groups as well

- Systematic disenfranchisement has forced people of color and minorities
onto the outskirts on urban fabrics

- These outskirts are usually undesirable by the people in power due to flood risk,
pollution, or location

- This has led to general distrust of policymakers and government officials

Environmental Justice

Environmental protection is unjust

- Infrastructure to protect against flood and storm surge is usually located within
wealthy parts of town

- If any at all, the infrastructure in minority communities is not as well kept and does
not serve as well

- When larger restoration projects occur, areas where minority communities
reside are effected negatively

- Distrust from years of environmental racism has caused distrust of green
infrastructure

- Celebrity status of green infrastructure and ecosystem services has caused
an upsurge in parks for profit
- Parks for profit negatively impact the working class.
- Best green infrastructure is community led and bottom-up.
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Research Method

Typological analysis, case study & GIS evaluation

Analysis of existing technology &
policy 1n coastal environments

- Using a quantitative approach, policy will be evaluated based on criteria of
1. cost
2. effectiveness
3. utilization

- Existing technologies will be evaluated under the same criteria

- New technologies and restoration will also be evaluated based on
contribution to biodiversity & applicability.
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GIS analysis of potential sites

- To determine the best location for a network of green infrastructure and
habitat restoration, GIS will be used to analyze potential sites. Criteria
include

+ Proximity to vulnerable communities

- Ability to form a network of green infrastructure
+ Proximity to urban development

- Ability to reduce erosion and flood

Case study

- Identification of a similar project to analyze based on the criteria
- Functioning as a flood mitigation strategy

- Ability to help vulnerable communities without gentrification or negative effects to
livelihoods

+ Proximity to urban development
- Network of green infrastructure

- Additional considerations will be back to see if case study was implemented
and accepted by a southern government.
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Design Application

Site selection criteria & conceptual framework

Site Selection Criteria

Since goals of the project are to increase
biodiversity and encourage urban
ecology while preventing urban flood
and damage to vulnerable communities,
site selection will be based on these
criteria:

i. Impacted by chronic flooding
ii. Coastal community

iii. Proximity to low income or other
historically disenfranchised
populations

iv. Presence of vacant properties and or
open space to utilize as a large
green park

Exi g Conditions
- "

Multiple Future Scenarios ‘

l l l J

Ecological C Productive

ue
ructure:

Bl

Ecology + Blue E
Arts + E! Infrastructure Infrast:

Arts + Events

LARC 8500 GRADUATE COLLOQUIUM
MLA



Conceptual Framework

The most resilient designs are found at
the confluence of social, environmental
ENVIRONMENT RESILIENGCE and economic considerations. This
project aims to recreate a resilience
network of landscape infrastructure
that responds to the economic, social
and environmental needs of a
community.

SOCIAL ECONOMY

Conceptual Framework

POLICY

relocation, jurisclictional lines, FEMA insurance,
flood zones, building codes,

GOOD

levees, dams, seawalls, jetties, canals, . . .
breakwaters, groins y y )
SOFT INFRASTRUGTURE BEST

bioswales, retention ponads, green roofs,
permeable paving, parks @ + @ + @ +

HARD INFRASTRUCTURE
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Conceptual Framework

USE OF GREEN INFRASTRUCTURE

GREEN
CITY INFRASTRUCTURE GOOD BETTER BEST

> " :)<I) )iI

Conceptual Framework

TOOLS FOR ENVIRONMENTAL JUSTICE

e

PROCEDURE DISTRIBUTION RECOGNITION
PUBLIC INVOLVEMENT i ALLOCATION OF FUNDS i.  CONSIDERATION OF
NEEDS + HISTORY
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Conceptual Framework

The project will focus on providing a solid, designed and well researched
mitigation strategy for a disenfranchised community that takes into
consideration

i.

il.

iii.

iv.

Needs and history as a community

Attention to stormwater and other physical infrastructure such as roads
and housing

Flood prevention
Access to greenspace

Providing habitat for coastal species and other urban ecology
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STUDENT WORK LOW

Graduate Colloquium
Bailey Chrisman

1 1 functions

What are the best practices for designing residenti pes that preform

Background:

Urban development has been on the rise since the 1950°s causing ecological corridors to
be fractured and replaced with unsustainable turf lawns. Suburban development began to grow
at an aggressive rate after the great depression and WWIL The government used urban
development as a way to stimulate the economy that had been drained and a way to reintroduce
soldiers to civilian life. Soldiers could purchase a home in the suburbs for less than 10% down on
the asking price thanks to the GI bill and land developers bought up huge tracks of land on the
outskirts of cities for construction. The factory style construction, simple uniform designs and

small lawns kept them cheap the sometimes they were cheaper than rent in the city. The factory

davel

style of thinking has inued into today’s of suburban sites, with cost effective
design being the highest priority.

Urban sprawl is unavoidable because of population growth and suburban living becoming
more popular, the trend of unsustainable landscape design is being passed down as the new
normal. Residential landscapes start out as construction sites, the vegetation is clear cut and
compacted by heavy construction equipment. Selective cutting is costly and often time the plants
don’t survive. The soil is contaminated by construction debris and a top layer of turf grass is used
to replace the once ecologically beneficially plants that use to exist on site. After the homes are
constructed the lawns are left as turf with a few plantings separated by mulch. The current
landscape practices are unsustainable and provide little to no ecological benefits, turf lawns

require mowing and watering, often they are fertilized only to have the rain wash the fertilizer

Graduate Colloquium

Bailey Chrisman

What are the best practices for designing residenti pes that preform 1 functions

Best practices:

Suburban developments consist of three phases, design, construction, and post
construction. The first two phases are the most important when considering residential
landscapes that will perform ecological services. Ecological services are split into four main
categories, this study focuses on regulating services, these are defined as basic services that make
life possible. Plants work to clean the air and filter water while bacteria decompose waste,
insects such as bees and butterflies pollinate flowers and plant roots stabilize soil helping with
erosion. Pollination, decomposition, flood control, water filtration, and climate regulation all fall
under regulating services. In order to improve a sites ecological functions designers and scientist
have developed concepts such as xeriscaping, biomimicry, ecological corridors, conservation
subdivisions and plant communities in an attempt to improve the quality of life for humans and
animals. Combining these best practices and using them in the first two phases of construction

would improve suburban residential landscapes and allow for ecological functions to thrive.

Graduate Colloquium
Bailey Chrisman

1 1 functions

What are the best practices for designing residenti pes that preform

into local water tables. Plantings are often simple with no pollination benefits, and they are
separated from each other in specific planting pits requiring constant maintenance. These current

practices lead to a lack of biodiversity and further fracture ecosystems into unconnected islands.

idelines for residential land that will

The purpose of this study is to develop new

promote ecological services, specifically focusing on regulating services. Ecosystem services are
broken into four categories according to the national wildlife federation. Regulating services are
responsible for pollination, water purification, and climate mitigation. In this study I hope to find
out the best practices for designing residential landscapes that will perform ecological services
and the way the individual residential sites can be woven together to form an ecological corridor.
By changing the way suburban developments design their landscapes the hope is that the
importance of ecological landscapes will be utilized in future construction projects. The design
will focus on residential developments and changing the way they are handled from construction
to completion, prioritizing the health of the site. Researching existing suburban developments
landscape plans will illuminate the issues with the current practices. Which will help design new
strategies that will protect the landscape during the construction phase and also aid in designing
planting plans. The planting plans will consist of designed plant communities that add
biodiversity and create corridors of wildlife in the suburbs. The goal is to create a prototype for

residential landscapes that will turn suburban developments into ecological corridors.

Graduate Colloquium

Bailey Chrisman

What are the best practices for designing residenti pes that preform 1 functions

Ecological landscaping: Uses principles from horticulture, ecology, and natural sciences to
produce a landscape design that preforms ecological function. The focus is on how it works and
not just how it looks. This is not a replication of the natural world but instead it is a human
centered design that incorporates natural systems and processes. The goal of ecological design is
to provide ecosystem services as well as using less water, pesticides, fertilizer, and less
maintenance.

Storm water management: Is a growing concern in urban areas and is costly with ecological
landscaping storm water runoff can be handled in a more cost-effective way. Trees and
vegetation can slow down the water flow helping infrastructure better handle peak water flow.
This also helps with waste or pollution getting into the water ways, methods like bioswales,
green roofs, and water collection on site are all strategies that could be used to improve the
ecological function of a site.

Biodiversity: a variety of life forms within an ecosystem. Because suburban developments clear
cut the landscape and replace it with a monocrop of turf grass there is a lack of biodiversity in
plants and animals. This leads to fractured ecosystems and turns suburban developments into
islands of unsustainable turf grass that provides no ecological function. Providing for
biodiversity should be incorporated into the design of the site long before the construction phase
takes place.

Xeriscaping: Using native plants that require minimal water. This approach is beneficial in areas

where access to water is limited.
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What are the best practices for designing residenti pes that preform

Biomimicry: is the practice of mimicking natural systems that already exist in nature. This is
beneficial for determining planting communities, for example what plants grow with each other
in nature and why.

Ecological corridor: is the practice of linking fragmented habitats by enlarging them and giving
them a chance to spread.

Conservation subdivision: Is a strategy that attempts to preserve open space by placing houses
closer to each other where 50-70% of the land is persevered for open space.

Plant selection: Is the strategy of “right plant, right place” identifying where plants grow
naturally, we can make better decisions on where to put them in our design. “Selecting plants
that are adapted to the temperatures and available water of the environment in which they will be
placed is a fundamental step in creating an ecological landscape.” It is important to remember
that the plants ecological function is the most important and not necessarily what the plant is.
Plant communities: groups of overlapping populations of plants that coexist and interact where
the boundaries are fluid. These plants have similar needs, so they preform best together, it is
more important that the plant preform an ecological function and not as important as what the
plant actually is. Using locally adapted plants will keep us from having to ament the soil and will
take advantage of the “right plant, right place™ method. For example, large trees form
microclimates for understory tr

shrubs, perennials and ground covers, all of them preform

their own ecological functions but together form a community. It is important to use a variety of

species at different ages to increase the resiliency of the community.

Graduate Colloquium
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What are the best practices for designing residential landscapes that preform ecological functions
Rescarch Questions:
THow can plant communities be used to improve the tems of residential 2

What are the current successful designed plant communities? What are the current practices in

residential landscape construction and why is it harmful? What are the different scales of

landscape sites and how will the design change with the size of the site? What are the current

issues sur: ding residential 1 and how can they be avoided? Can

Graduate Colloquium
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What are the best practices for designing residenti pes that preform

Plant densely: Usually plants are separated with enough room for their mature size however this
leaves space for weeds to fill in the open spaces, often costing money or time to pull the weeds
season after season. Planting species more densely like in nature will suppress weeds which

reduces competition allowing for the plant size to increase.

Case study:

Methods:
This study would use qualitative analysis to evaluate how well the site is meeting or not

meeting the best practices for ecological design. The steps for d the p

would be the same as a traditional landscape design just with different goals as the end result.
The focus would be to conserve, preserve, and regenerate with these goals being thought of right
from the start of the project. The design should conserve existing plants of value and protect
them during the construction phase by roping them off and making them off limits. Preserving
resources is also important in ecological design, resources such as water, plant communities, and

reusing materials such as topsoil and rock. Finally, the design should regencrate what has been

lost from construction so natural ecological can be performed. The evaluation would be

ic

conducted by visiting the site during all three phases of construction and making interventions

along the way.
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What are the best practices for designing residenti pes that preform 1 functions

ecological design be more cost effective than the conventional design methods? How can we

design ecological corridors?

Outline

1 I function a

1. Into (what is happening to residential develop and why is
concern
a. Introduce your contribution to the research synthesizing best practices for
preforming ecological functions
b. Introduce case study applications of best practices to a local residential
development area
2. Litreview
a. Best practices 1
b. Best practices 2
c. Best practices 3
. Compare best practices with case study
4. A synthesized list of best practices useful to research, architects, and real world
application and how could they be impl. d to improve ecol 1 function in local
residential development area

w
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IN OUR RESIDENTIAL LANDSCAPES
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Introduction

Background, significance

Background

Urban development has been on
the rise since the 1950’s causing
ecological corridors to be fractured
and replaced with unsustainable
turf lawns.

Suburban development began to
grow at an aggressive rate after the
great depression and WWIL.

The government used urban
development as a way to stimulate
the economy that had been drained
and a way to reintroduce soldiers to
civilian life.

1950’s suburban development
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Background

Soldiers could purchase a home
in the suburbs for less than 10%
down on the asking price because
of the Gl bill, causing land
developers to buy up huge tracks
of land on the outskirts of cities
for construction.

The factory style construction,
simple uniform designs and small
lawns kept them cheap, often
cheaper than rent in the city.

Levittown home

Background

The factory style of thinking
has continued into today’s
development of suburban
sites, with cost effective design
being the highest priority.

Current suburban housing development
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Significance

The goal of this study is to
evaluate current construction
practices in suburban
developments and compare
them to ecological best
practices to see if these
developments provide any
ecological services

Clear cut woodlands for housing development

Significance

The purpose of this study is to develop new guidelines for residential
landscapes that will promote ecological services, specifically focusing on
regulating services.

Researching existing suburban developments landscape plans will illuminate
the issues with the current practices. Which will help design new strategies that
will protect the landscape during the construction phase and also aid in
designing planting plans.

The planting plans will consist of designed plant communities that add
biodiversity and create corridors of wildlife in the suburbs.
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Literature Review

Best practices in ecological design

Best Practices

Suburban developments consist of three
phases, design, construction, and post
construction. The first two phases are the
most important when considering
residential landscapes that will perform
ecological services.
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Ecosystem Services

Ecosystem services are defined as basic
services that make life possible for people,
they are broken into four categories according
to the national wildlife federation.

Regulating services are responsible for
pollination, water purification, and climate
mitigation and soil erosion

Ecological Landscaping

uses principles from horticulture, ecology, and natural sciences to produce a landscape
design that preforms ecological function. The focus is on how it works and not just how
it looks. This is not a replication of the natural world but instead it is a human centered
design that incorporates natural systems and processes. The goal of ecological design
is to provide ecosystem services as well as using less water, pesticides, fertilizer, and
less maintenance.

1B
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Storm water management

is a growing concern in urban areas and is costly, with ecological landscaping storm
water runoff can be handled in a more cost-effective way. Trees and vegetation can slow
down the water flow helping infrastructure better handle peak water flow. This also
helps with waste or pollution from getting into the water ways, methods like bioswales,
green roofs, and water collection on site are all strategies that could be used to improve
the ecological function of a site.

Biodiversity

a variety of life forms within an ecosystem. Because suburban developments clear cut
the landscape and replace it with a monocrop of turf grass there is a lack of biodiversity
in plants and animals. This leads to fractured ecosystems and turns suburban
developments into islands of unsustainable turf grass that provides no ecologijcal
function. Providing for biodiversity should be incorporated into the design of the site
long before the construction phase takes place.
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Xeriscaping

using native plants that require minimal water. This approach is beneficial in areas
where access to water is limited or maintenance requirements need to be low.

Biomimicry

is the practice of mimicking natural systems that already exist in nature. This is
beneficial for determining planting communities, for example what plants grow with
each other in nature and why.
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Ecological Corridor

is the practice of linking fragmented habitats by enlarging them and giving them a
chance to spread.

Conservation Subdivision

is a strategy that attempts to preserve open space by placing houses closer to each
other where 50-70% of the land is persevered for open space.

o W A proposed - & \ & A conservation
Images courtesy =\ conventional - subdivision
of Randall Arendt S5 site planin New Bern. el =~ plan for the same site.
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Plant Selection

is the strategy of “right plant, right place” identifying where plants grow naturally, we can make
better decisions on where to put them in our design.

“Selecting plants that are adapted to the temperatures and available water of the environment in
which they will be placed is a fundamental step in creating an ecological landscape.”

It is important to remember that the plants ecological function is the focus and not necessarily
what the plant is.

Plant Communities

LAYERS OF A DESIGNED PLANT COMMUNITY

groups of overlapping populations of
plants that coexist and interact where
the boundaries are fluid. These plants
have similar needs, so they preform

best together, it is more important that Z o4 3> STRUCTURALLAYER

the plant preform an ecological function " Dias

and not as important as what the plant I ; : <l

aCtually is. ( sl : ‘Ey\/? SEASONAL THEME LAYER
>

GROUND COVER LAYER
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Plant densely

Plantings are closer together to lower maintenance costs and prevent invasive weeds

from spreading

Methods

Analysis of current construction in suburban developments

A qualitative analysis of how well the
site is meeting or not meeting the best
practices

Suburban developments consist of
three phases, design, construction,
and post construction. The first two
phases are the most important when
considering residential landscapes
that will perform ecological services.
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CASE
STUDY:

TOLL BROTHERS
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Preconstruction
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Post construction
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Post construction

A

|

Post construction
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In Closing

This study would use qualitative analysis to evaluate how well the site is meeting or not
meeting the best practices for ecological design. The steps for designing the ecologjcal
landscape would be the same as a traditional landscape design just with different goals
as the end result. The focus would be to conserve, preserve, and regenerate with these
goals being thought of right from the start of the project. The design should conserve
existing plants of value and protect them during the construction phase by roping them
off and making them off limits. Preserving resources is also important in ecological
design, resources such as water, plant communities, and reusing materials such as
topsoil and rock. Finally, the design should regenerate what has been lost from

construction so natural ecological services can be performed.
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