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Abstract

This thesis explores strategies to address
environmental injustice and enhance human wellbeing
in minority-concentrated neighborhoods in Charlotte,
North Carolina, impacted by rapid urbanization and
limited access to greenspaces. Through a multi-scalar
approach combiningecological restoration, sustainable
urban design, and community-led placemaking, the
project proposes integrated interventions such as
expanding green corridors, restoring waterways, and
promoting accessible transit to improve environmental
quality and social equity. Central to the research is the
Green Village of Charlotte, a nature-based educational
and community hub designed to empower residents
through environmental education and participatory
initiatives focused on food sovereignty, biodiversity,
and climateresilience. By combining scenario planning,
design frameworks, softGIS surveys and community
engagement, the project demonstrates how holistic,
adaptive, and inclusive planning can foster healthier,
more equitable urban environments while minimizing
displacement risks. The findings contribute to
advancing urban sustainability and environmental
justice in growing metropolitan areas.
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NORTH CAROLIN

recognized as the birthplace of the environmental
justice movement
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ALMOST THREE YEARS AFTER

millions of gallons of gasoline leaked from
an oil pipeline in Huntersville, officials are
still trying to figure out how to clean it up
safely.

Catch up quick: Two teenagers riding ATVs in the Oehler Nature
Preserve discovered the leak. Colonial Pipeline has said it began 18
days before that.

On a HURRICANE-RAVAGED Appalachian

Trail, vast damage and uncertainty
Repairs to the worst-hit sections of the famed trail are
expected to be extraordinarily expensive and require

substantial expertise. Months of work lie ahead.

Originally, officials said the spill discovered in August 2020 was 63,000
gallons. But last July, the company disclosed that figure was approxi-

B ENVIRONMENTAL HEALTH '\’ \ PGB mately 2 million gallons — more than 30 times the original estimate.

\ As of the end of 2022, Colonial has recovered 85% of the gasoline,
CHARLUTTE strives to tackle extreme heat according to company spokesperson David Conti.

’
energy costs and increase sustainability in

underserved communities

Uptown Charlotte and neighborhoods, including the Historic West e \
End are hot zones, a heat mapping study reveals. ——
g,
As president of the McCrorey Heights Neighborhood Association and a mer («C a /a
the Historic West End Assaciation, Sean Langley is keenly aware of his ne e
hood's past, and of how the legacy of one of its darkest chapters has magn ~ U J{‘ F
effects of climate change to raise temperatures and utility costs during t "z, u
sifying summers.

Mhy it matters: An environmental catastrophe took place in our back-
nd it has mostly flown under the radar. With the revised
ates, it's the largest gasoline leak from a pipeline spill in the US.

“Helene caused nearly
500,000 gallons of raw
sewage to spill into Rock
Hill area  waterways”

Jarm +E

. S oo 0F Gene?
The Federal Aid Highway Act of 1956 achieved its ambitious goal of buildy  /,
miles of roads to connect 90 percent of the nation's most populous cities by ... .27V €
1970s. The roadway expansion came at great cost to urban communities of color
like Charlotte’s McCrorey Heights.

%
Igoic;l News

16,000 GALLONS OF SEWAGE SPILL INTO

LITTLE SUGAR CREEK: CHARLOTTE WATER

Just a mile north of Uptown in Charlotte’s Historic West End, residents were
displaced, businesses were shuttered and neighborhoods were decimated to make
room for an expressway system that includes I-77, the north-south interstate
highway that funnels traffic through the city center.

About 16,000 gallons of sewage spilled into Little Sugar Creek on
Friday because of a blockage in the Sugar Creek Wastewater
Treatment Plant, Charlotte Water spokesman Cam Coley said.

Introduction

Charlotte's rapid urban expansion has
intensified longstanding environmental
injustices, disproportionately affecting
minority communities through diminished
access to greenspaces and increased
exposure to climate risks (Martin, 2022).
These negative effects trickle down
through the network, affecting the city of
Charlotte as a whole. This thesis looks into
environmental injustice, urban ecology,
and community-driven  placemaking
within Charlotte's evolving landscape. By
exploring multi-scalar interventions like
restoring green corridors and designing
innovative educational hubs like the
Green Village of Charlotte. This research
highlights the potential of nature-based
solutions to foster equitable liveability.
Emphasizing community engagement
and ecological resilience, my thesis
reframes urban growth as an opportunity
to empower marginalized neighborhoods
and promote regenerative relationships
between people and place. Through an
integrated conceptual framework, this
work charts a pathway toward a more
inclusive and sustainable Charlotte, where
environmental justice and ecological
vitality coexist as foundational elements
of urban design.

Figure 1.1. Collage of news articles



Motivation

Over the past decade, I've gained a large
network of American friends, of which
most live along the East Coast. Through
conversations | had throughout the
years, this has made me familiar with the
environment and its challenges. In 2023,
| traveled through Colorado with some of
these friends, gaining firsthand experience
with the country's diverse landscapes and
culture. This is why, when the Gambrell
Foundation reached out to my tutor Nico
in search of students interested in working
on a project in the Charlotte area, | felt
compelled to take on the challenge. Early on
during the research process | encountered
an article by A Martin, who was then a
graduate student at UNC Charlotte, from
2022. The article explored Charlotte's
complex history with environmental
injustice. Her work immediately resonated

with me and ultimately shaped the direction
of my own thesis.
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2.1. Methodology & Methods

Environmental
Justice

This research was conducted using analysis and
design. To get a grasp on the research location and
its many perspectives, an extensive literature research
was conducted exploring different themes that fed into
the formation of a theoretical framework, which guided
the project.

Once the theoretical and contextual foundation were
established, the problem statement and research
question were formulated to guide the project further. |

traveled to Charlotte, North Carolina. There | conducted
14
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many site visits and spoke with local organizations,
residents, developers and government officials.
These meetings, along with further research, helped
to contextualize the project upon returning back to
Delft. They collectively contributed to the development
of a comprehensive and grounded project vision.
To develop this vision further, | experimented with
designing different scenarios, each focused on one
design element. Simultaneously, a survey was sent
out throughout the city to collect local data. When
the survey period was over, zoom-in locations were

/—\

Vision

Strategy

Survey Results

/

selected, and the scenarios and survey results
led to my design strategy. This strategy was then
tested across multiple scales and ultimately lead to
a coherent multi-scalar design for Charlotte, North
Carolina. Finally, | zoomed out to the state of North
Carolina to evaluate the project's contribution. During
this thesis, the main research methods used were
mapping, theoretical analysis, historical evaluation,
field trips, local conversations, survey data analysis
and design.

Macro

Meso

Micro

Figure 2.1. Methodological Framework
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2.2. Theoretical framework

Placemaking for human wellbeing

The theoretical framework is the foundation of this
research. It takes the idea of placemaking from the
Project for Public Spaces (PPS) model. A successful
place has four different qualities: Uses & activity,
comfort & image, access & linkage and sociability. The
PPSframeworkalsolistswords thatarecommonlyused
to describe the quality of a place, and it lists intangible
qualities that can be measured quantitatively for each
of the quadrants (Project for Public Spaces, n.d.).

These qualities of a place each have an effect on the
human wellbeing of those who experience the place.
Human wellbeing is an ambiguous concept which
has many different definitions, and can thus be seen
as a multi-dimensional concept (LeBrasseur, 2022).
The World Health Organization (WHO) has described
human wellbeing as the following. “To reach a state
of complete physical, mental and social wellbeing, an
individual or group must be able to realize aspirations,
to satisfy needs, and to change or cope with the
environment. Health is, therefore, seen as a resource
for everyday life, not the objective of living. Health is
a positive concept emphasizing social and personal
resources as well as physical capacities”. For this
research, the WHO definition of human wellbeing will
be used. In short, human wellbeing exists out of social
wellbeing, mental wellbeing and physical wellbeing.
(World Health Organization, 2016).

As an example, one of the things access & linkage
talks about is the walkability of a place (Project for
Public Spaces, N.D.). Walkability has an effect on
someone's physical wellbeing. The exact needs
for human wellbeing are not uniform for every
community, and depend on outside factors such as
climate, culture, environment and demographic. A
correct way to research how those factors work for
local communities while gathering good data are
community-based participatory research (CBPR) and
integrated knowledge translation (IKT) (LaBrasseur,

16

2022). This research also considers that a place exists
on the Dutch layer approach, which defines three
different layers. Substratum, network and occupation.
(Van Schaick et. al, 2010).

Human WeHbeing

W

\)9\]\\
Buleq|eN\ ey

Occupation
Network

Substratum

Slo} 5t ow\e
Dart’C’pator Y research + lntegrated 8

Figure 2.2. Theoretical framework
Adapted from (Van Schaick et. al, 2010; LeBrasseur, 2022; Project for Public Spaces, n.d.; World
Health Organization, 2016)
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2.3. Analytical frameworks

Environmental injustice

The ideas present in the theoretical framework do not
just exist on one scale, and should rather be seen as
a multi-scalar network of places that all affect each
other. (Project for Public Spaces, N.D. World Health
Organization, 2010). When this network grows, it does
so via the urbanization cycle. This cycle generates
urban economic growth in the form of increased
industrial activity, personal income, consumption
and the expansion of urban area. This cycle, however,
creates negative impacts, which in turn compromises
the local community (Alfonso Pifa, et. al., 2016). One of
those impacts is minority-concentrated communities
having less access to greenspaces, which creates
major health- and safety issues. These issues include
an increase in heat, the risk of floods, a decrease in air
quality and an increase of pollution.

While these environmental hazards disproportionately
affect minority-concentrated communities, it is
important to note that environmental injustice

consequently undermines the urban characteristics
of the whole city, causing the urbanization cycle to
generate with less effect (Alfonso Pina, et. al., 2016).
When a place in the multi-scalar network is not
meeting the qualities that benefithuman wellbeing, this
negative effect will seep through the whole network
and affect the neighboring places, and thus the city as
a whole. Environmental injustice is therefore a matter
that concerns everyone in the system, not only those
who are most affected.

The environmental justice movement seeks to
minimize and equalize the effects of environmental
hazards among the entire community regardless of
income, ethnicity or race (City of Charlotte, 2020).
When this is done successfully, the positive effects
will trickle down through the network and lessen the
effects for everyone involved in the system.

3 trees visible =0 umn||||||||||III||IIII) Mental Wellbeing .

) Environmental
7 \\No(\k Injustice 3-30-300 4":‘. .......... 30% tree cannopy s ||||||||I|||||IIIIIIIIII) Physical wellbeing - K Human )

e
Mutti-scate’ o rule

Urbanization

Figure 2.3. Analytical framework
Adapted from (Alfonso Pifia, et. al., 2016; Project for Public Spaces, N.D.; World Health Organization, 2016)
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Greenspaces and human wellbeing

A plethora of literature describes the important
link between greenspaces and human wellbeing
(LeBrasseur, 2022). One interesting link | found is
between the 3 - 30 - 300 rule (Konijnendijk, 2023) and
the WHO definition (2010). The 3 - 30 - 300 rule is a
simple rule of thumb that is based on an extensive
research that states that, to live healthy, you should:

- have at least 3 trees visible from your house.

- have at least 30% tree canopy in your local area.

- live within 300 meters of a public park.

When those numbers are met, research has shown

/ 300 meters from park e unumunuulull) Social wellbeing \ /

that this will raise factors like the fatality rate and the
livability of a place (Konijnendijk, 2023). Interestingly,
each of these rules seem to link to a different type of
wellbeing. This means that the 3 - 30 - 300 rule can
be applied to test how a design affects the human
wellbeing of a place. If for example the 30% canopy
rule is not met, this will negatively impact the physical
wellbeing of the users of a place.

Figure 2.4. Human wellbeing link
Adapted from (Konijnendijk, 2023; World Health Organization, 2016)
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Charlotte

A city of tensions and
transitions




3.1. Contextualizing Charlotte

This chapter introduces Charlotte, North Carolina.
Situated in the southeastern United States, Charlotte
makes an interesting location for researching
environmental justice, urban development and socio-
spatial inequality. The chapter outlines the city's
historical development, its evolving urban form and the
complex ecological and social dynamics that shape
it today. Special attention is given to the structural
challenges faced by marginalized communities
and the environmental risks exacerbated by rapid
urbanization. Simultaneously, the chapter identifies
latent opportunities for sustainable, community-
driven transformation, setting the stage for a critical
investigation into how spatial design and planning can
respond to these interconnected issues.

B National Park System
[ High-risk areas for biodiversity

North Carolina is situated on the East coast of the
United States. It lies at the end point of the Appalachian
mountainrange, a large national park that spans across
many states. The Appalachian trail, founded in 1937, is
2180 miles long, and the first national scenic trail by
the national trails systems act of 1968 (National Park
Foundation, n.d.). The Appalachian mountain range is
an important ecological connection for North Carolina
and a popular hiking location. (North Carolina Wildlife
Federation, 2024).

Figure 3.1. Charlotte, multi-scalar Figure 3.2. Nation-wide ecological systems map

23




Il National & State parks
. U.S. Forest Service

|| Fish and Wildlife Service
|| millitary

. Other / Privately owned (*H) km A

Figure 3.3. North Carolina, forest land ownership

I <= 389
[ 389
482

[l Urban sprawl 574 4 J
[l Forest = isgsg
[ Water Height in meters f 0 " S0km
||
Figure 3.4. Mecklenburg & Union county, forests & urban sprawl map Figure 3.5. Mecklenburg & Union county, heightmap
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North Carolina

The whole state of North Carolina can be seen as a
transition from the Appalachian mountain range to the
ocean. It therefore has a large variety in its ecology.
In the western part of the state, the Appalachian
mountain range encompasses 23 counties. Its varied
topography fosters a home for thousands of species
(North Carolina Wildlife Federation, 2024).

Charlotte

Situated in Mecklenburg county, Charlotte lies in the
middle of this transition from mountains to ocean, at
the border of South Carolina. While it is surrounded
by large ecological systems, the city itself does not
appear to have big connections to ecology. South of
Mecklenburg county lies Union county, in which an arm
of urbanization extends from the city. Mecklenburg
county, faced by the growing city of Charlotte, does not
have many natural areas left. As for the topography,
the terrain goes down the further south you go. This
means that the water streams in this area will always
run from north to south.

25
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3.2. Charlotte’s formation
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Figure 3.6. Simplistic history panels
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The first inhabitants

The area where Charlotte now lies
used to be a native crossroad.
Catawba and Siouan-speaking
people used to occupy the river
until the Europeans flooded into
the Catawba homelands around
the 1750s. The Europeans brought
enslaved people with them and the
African American population grew
following the American Revolution.

Many descendants of these first
American Indian, European and
African American inhabitants still
live in the greater Charlotte area
today (Levine Museum of the New
South, 2025).

Figure 3.7. Mecklenburg county historic map - before

28

1768

The city of Charlotte got formed
on the 3rd of December, 1768. It
was a small town created with the
purpose to hold a courthouse and
prison. (North Carolina General
Assembly, 1768). The city is named
after Charlotte of Mecklenburg-
Strelitz, the queen of British King
George lll. Mecklenburg-county is
named after her hometown. (City of
Charlotte, 2023).

Figure 3.8. Mecklenburg county historic maps - 1768

1840

Gold was discovered in the area in
1799, which started the first gold
rush of the United States. This
turned Charlotte into a center of
trade. By 1840 there were over fifty
gold mines in the area, largely run
by slaves. The two largest mines
were underground near West
Morehead and South Trion. The
city's first banks opened to handle
the gold trade (Levine Museum of
the New South, 2025).

Figure 3.9. Mecklenburg county historic maps - 1840

1880

The gold rush moved away to
California in 1849. Instead, the
city started growing by cotton and
railroads (History South, n.d.). In
1880, decades after the Civil War,
a new generation of business
leaders embraced the New South
ethos, promoted by figures like
Henry Grady. While it sought to
bring investment and industry
towards the South, it coincided
with the collapse of the political
will for reconstruction. This led
to the marginalization of many
people, erasing the gains of African
Americans (Ayers, 2007., Levine
Museum of the New South, 2025).
As Charlotte was growing into a
rails and textile hub, it was in need
of local banks (Kurzeja, 2023).

Figure 3.10. Mecklenburg county historic maps - 1880

1920

By 1920, Charlotte became the
largest cotton manufacturer in the
nation. (History South, n.d.) Many
banks were founded as the city's
industry kept growing (Kurzeja,
2023). This is why the city is still
often referred to as the banking city
of America.

Figure 3.11. Mecklenburg county historic maps - 1920

1965

During the 60s, Brooklyn became
one of the first examples of “urban
renewal". This neighborhood used
to house mostly African Americans,
and was home to many businesses,
residencies and churches. As part
of this urban renewal plan, the
neighborhood got demolished and
is now part of the Second Ward.
(Brooklyn Village, 2016).

The nationality act of 1965
meant the start of an increase in
immigration, which meant that the
city had to expand fast (Levine
Museum of the New South, 2025).

Figure 3.12. Mecklenburg county historic maps - 1965
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2025

The city kept expanding into the landscape that we
see today. When looking at the city from above, a
few patterns have formed in the rapid expansion
that followed the nationality act of 1965.

Figure 3.13. Mecklenburg county historic maps - 2025
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Three rings

When looking at the city parks, there are three rings
that can be made out. When the city first formed,
there was a lot of thought put into the public parks
mixed within the urban sprawl. This is why today
the city center has a lot of small parks spread all
around. This is the first ring.

When the city suddenly had to expand, there was
no time to think about parks, and as a result, a large
area of the city consists of only urban sprawl with
no parks. This is the second ring.

Only in recent years did people realize the need for
parks. Large parks can now be seen at the edges
of the city. This is the third ring (Landess, personal
communication , 2025).

Figure 3.14. Mecklenburg county historic maps - three rings

Crescent & Wedge

Many different maps show a pattern that resembles
a crescent and a wedge. This pattern can be
observed in maps showing for example income,
schooling, food deserts, voting patterns, race and
even COVID infection rates (CLT Public Relations,
2020). This divide grew as highways and zoning
patterns segregated neighborhoods from one
another (Landess, personal communication, 2025,
Fant, personal communication, 2025).

Figure 3.15. Mecklenburg county historic maps - crescent & wedge

Ethnic distribution

The crescent and wedge can be divided further
when looking into the ethnic distribution of the
city. In general, the Hispanic communities reside
at the west and east side of the city. The black
communities live north of the city center, the Asian
communities are located North/East and most
white people live South of the city center (Levine
Museum of the New South, 2025).

Figure 3.16. Mecklenburg county historic maps - ethnic distribution
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3.3. Charlotte’'s urbanization

Ecology

Charlotte has continued to expand rapidly to this day.
This urbanization comes with many challenges. For
one, Charlotte has long been proud of its large tree
canopy spanning over the city, but this canopy has been
decliningin size formany years now. A lot of efforts have
been made to stop this decline, but this has yielded no
result so far as the canopy keeps shrinking each year.
This shrinking canopy is representative of the loss of
greenspaces that is happening all throughout the city
(O'Neil-Dunne et al, 2019).

This loss is putting a strain on the local ecology. As
the greenspaces become less connected, the habitats
of the local ecosystems shrink. Charlotte is losing
over three football fields a day worth of trees. This
reduces the area's capacity to support food sources
and sustain populations of the same species, which
naturally leads to a decline in biodiversity (Shoemaker
et al, 2020).

Figure 3.18. Charlotte's urbanization
before and after photos - birdseye

Figure 3.19. Photo of Charlotte urbanizing




Environmental hazards

Theloss of greenspaces does not only negatively affect
the ecology. It creates major health and safety risks
for the people of Charlotte. The greenspaces often get
replaced by impermeable surfaces, causing the rain
water to no longer be able to seep into the ground,
rising the risk of floods. The air quality goes down as
there is less vegetation to clean the air, while the newly
constructed urban sprawl starts to pollute the area
more. The removal of greenspaces also leads to the
city warming up more. The effects of this can not be
understated, as it has a proven direct correlation with
the fatality rate of an area (Konijnendijk, 2025., Grubbs
et al. 2021., Landess, 2025).

Environmental injustice

Greenspaces are not distributed equally. Worldwide
trends show that minority-concentrated communities
have the least access to greenspaces. Industry
often gets built next to these communities and as a
consequence suffer the most from the environmental
hazards that follow. Environmental racism is the
expression of environmental injustice. Environmental
justice is the name of the social movement that seeks
to minimize and equalize effects of environmental
hazards among the entire community regardless
of income, ethnicity or race (City of Charlotte, 2020.,
Grubbs et al. 2021).

Why Charlotte?

Charlotte has long ranked last in economic mobility
among the 50 largest U.S. cities. Recently it has shown
significant progress, now ranking as the third most
improved city, rising from 50th to 38th place (Chetty
et al., 2014. Chetty et al., 2024). This means that
children born into low-income families in Charlotte
now have better chances of climbing the income
ladder compared to previous generations. The study
attributes this progress to several factors, including
increased economic connectedness, the interactions
between individuals from different socioeconomic
backgrounds, and public-private partnerships aimed at

36

addressing systemic issues. Despite these successes
there is still has a long way to go. The city has a large
divide between communities that is visible on a range
of demographic and environmental maps. This, paired
with the major environmental risks in the area, makes
Charlotte the birthplace of the environmental justice
movement. The term environmental racism was
first coined by Dr. Benjamin Chavis in 1982 during
protests against toxic waste dumping in a black North
Carolina community. (Commission for Environmental
Cooperation, n.d., Hilton Williams, 2025).
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Figure 3.20. Charlotte's urbanization before and after photos - local
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Figure 3.21. Map of Sugar Creek
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3.4. Sugar Creek

Sugar Creek is a neighborhood located north/east
of the city center and serves as a clear example of
environmental injustice. The neighborhood was once
called Sugaw Creek, named after the Sugaree Indians
(Blythe, 1961). Originally a white neighborhood, it
faced demographic shifts as African American families
moved in, leading to a predominantly black culture. In
recent years the community has become increasingly
diverse with a growing Latino population (Israel, 2024).

Nowadays Sugar Creek is a neighborhood with a
residential area at the east side, and industry towards
the west. The industry area used to be forest long
ago. Today, there is only a small border of trees left
dividing these two zones. Most of this tree border is
not accessible as park, and most of the industry is
parking lots for mobile vehicles. The close proximity of
this area is negatively impacting the residential area. A
lot of the neighborhood does not have sidewalks which
makes it not a walkable area, and the creek which the
neighborhood is named after can only be observed
from two locations, none of which are easy to reach
nor places you want to stay at.

Gentrification

And vyet, the neighborhood is suffering from
gentrification. This is an issue that is seen all
throughout the city, and it brings an important topic to
this research.

With how tax laws work in the United States, it is very
difficult to improve the livability of an area without
pushing out the original residents as a result. If a new
person moves into a street and builds a house that is
more expensive than the other houses, everyone in
that street needs to pay higher taxes from then on. This
quickly makes it unaffordable for the original residents
to keep living in their house and they will inevitably
be forced to move out. A displacement of the original
residents is something that must be avoided if we do
not want to repeat the same mistakes as Brooklyn's
urban renewal plans. Addressing this challenge is

imperative to safeguard the local identity of the place
(Fant, personal communication, 2025., Grubbs et al.
2021., Charlotte i-team, personal communication,
2025).
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Figure 3.22. Photos of a stroll through Sugar Creek, January 2025



3.5. Conclusion

Charlotte, North Carolina, lays in the middle of large
vastly different ecological systems. The structure
of the city that we see today can be traced back to
the developments around the old train tracks, which
in turn were laid out following the topography of the
landscape.

The city has a long history of marginalizing its
minority-concentrated communities. Today, we find
ourselves in a situation with an unequal distribution of
greenspaces, creating major health and safety risks.
While improving the livability in those communities
is crucial, we must put our focus on preventing the
displacement of the current residents in order to
safeguard the local identity. This conflict between
improving livability and preventing displacement
makes the project a delicate matter.
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4.1. Problem statement

Urbanization is a leading cause in minority-
concentrated communities having less access to
greenspaces, which leads to major health and safety
issues. This, paired with the major environmental risks
around Charlotte, makes the city the birthplace of the
environmental justice movement. While it is important
to improve the livability, it is imperative to safeguard
the local identity, and so we must not end up indirectly
displacing the original residents.

The disappearance of greenspaces has consequently
led to a decline of ecology, which in turn trickles down
impacting the ecosystems on a broader scale.

While some communities bear the brunt of
environmental injustice, no part of the city is immune
from its consequences. What starts as localized harm
trickles down and becomes a city-wide vulnerability,
though the burdenis not evenly distributed. This makes
it a matter that concerns everyone. Finding justice is
not charity, but a search for structural integrity.

46

4.2. Research questions

What ecological spatial approach can improve environmental

justice for human and non-human life in Charlotte?

Mapping injustice

Where do historical and
current spatial patterns
of environmental injustice
show up, and what issues
arise from these?

Ecology

Which existing ecosystem

services can be restored,

reconnected, or expanded

to improve environmental

conditions and quality of
life?

Community-driven

What strategies can
enable community-driven,
justice-centered urban
planning that integrates
environmental equity
into Charlotte's design
framework?

Measuring

How can long-term social
and ecological benefits
of environmental justice

interventions be modeled

and measured?
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3-30-300 rule

A guideline that recommends people should see 3
trees from their home, live in a neighborhood with 30%
tree canopy and be within 300 meters from a park.

Biodiversity
The measure for how densely an area is populated by
different fauna and flora species.

Bioswale

A vegetated shallow part in a landscape designed to
capture and infiltrate rainwater during peaks, removing
pollution, improving the water quality.

Charlotte
The capital of North Carolina, existing of the main core
and the surrounding urban sprawl.

Community Based Participatory Research (CBPR)
A collaborative research approach that involves
community members in the research process.

Crescent and wedge

The description of the urban structure of the city center
in which the most livable neighborhoods are located
inside of the wedge, surrounded by the crescent of
neighborhoods with a lower livability rate.

Displacement
The forced movement of residents from their homes
or communities due to rising costs or redevelopment.

Ecosystem services

The direct and indirect contribution of ecosystems
to human wellbeing. Think of clean air, water, food
production, etc.

Environmental injustice

Urbanization causes minority-concentrated
communities to have less access to greenspaces. This
creates major health and safety issues.
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Environmental Justice

The social movement that seeks to minimize and
equalize effects of environmental hazards among the
entire community regardless of income, ethnicity or
race.

Environmental racism
The expression of environmental injustice.

Food desert
An area with limited access to affordable and nutritious
food, often correlated with inequities.

Gentrification
A process in which neighborhoods transform due to
economic growth, displacing the original residents.

Greenspace

An area where people and nature meet. Permeable
surfaces and vegetation raise the livability and
resilience of the surrounding areas. When done right, it
benefits the wellbeing of human- and non-human life.
Think of parks, forests and greenways.

Human wellbeing

As defined by the World Health Organization, human
wellbeing consistent of physical wellbeing, mental
wellbeing and social wellbeing. Greenspaces can
benefit all three of those types of wellbeing.

Impermeable surface

A hard surface like asphalt or pavement that does not
allow the infiltration of rainwater, increasing the risk of
floods. The opposite of permeable surfaces.

Integrated Knowledge Translation (IKT)
A research approach that emphasizes the co-
production of knowledge with local stakeholders.

Minority-concentrated community
Communities / neighborhoods in which there is a large
share of minorities in the population.

Multi-scalar design
A design approach that considers the impacts across
multiple scales, from small parks to the entire region.

Permeable surface

A soft surface like soil or grass that allows the
infiltration of rainwater into the ground, preventing
floods. The opposite of an impermeable surface.

Placemaking

A design approach that focuses on creating quality
public spaces that contribute to people's health,
happiness and wellbeing.

PPS framework

A model developed by Project for Public Spaces
identifying four qualities of a successful place: Uses
& Activities, Comfort & Image, Access & Linkage and
Sociability.

Pumptrack

A looped track designed for wheeled sports such as
BMX, skateboarding and scooters, where riders keep
generating momentum without kicking themselves
forward. They are low barrier inclusive public places
that promote physical activity and social interaction.

Scenario planning

A design method that explores different possible
futures or outcomes to better understand the impacts
of specific design interventions.

SoftGIS
A mapping method that combines spatial data with
the experiences and opinions of the users of those
spaces.

Tree canopy cover

The layer of trees that cover the ground when viewed
from above. Charlotte is proud of its large tree canopy
spanning over the city. However, this canopy has been
declining in the face of urbanization.

Urban heat effect

Urban areas experience higher temperatures than their
surrounding rural areas, due to human activities and
infrastructures.

Urbanization
The act of making an area denser with human
infrastructures like buildings, roads and parking lots.

Walkability

How friendly an area is to walking, based on sidewalk
availability, safety and destinations.
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6.1. Conceptual framework
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Figure 6.1. Conceptual framework
Adapted from (Project for Public Spaces, N.D.)
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The fifth quadrant

My conceptual framework exists of the PPS model and
its four quarters. As an addition, | added my own quarter
named Climate Adaptation. This is what | consider to
be another important aspect of placemaking.

The inner ring in the model represents the core
qualities. The middle ring holds intangible words
people often use to describe a place. The outer ring
represents quantitative ways to measure these
intangibles (Project for Public Spaces, N.D.). | based
the words that | put in my model on my experiences |

gained during my master's at the Technical University
of Delft.

This adapted framework showcases my view on
placemaking, and it functioned as my guideline while
designing. | used it as a way of testing if my designs
were meeting the criteria | was giving myself.
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6.2. Why climate adaptation?

Besides the often discussed benefits of climate
adaptation, like the benefits for the climate and ecology,
there are very important health and economic reasons.
Ecosystem services are the direct and indirect benefits
people receive from their environment. Examples of
those contributions are food, raw materials, clean
water, clean air and beauty (Landess, 2025).

Health

As summarized by Browning et al. (2024), “...access to
greenery is associated with reduced risk of all-cause
mortality, heart disease, obesity, mental disorders, low
birth weight, physical inactivity, and sleep disorders,
among dozens of other diseases, illnesses, and
conditions.”

Study has shown that increasing tree canopy coverage
to 30% could have prevented the deaths of 2644 people
in 93 European citiesduring 2015 (lungmanetal., 2023).
In Philadelphia PA, 403 deaths could be prevented
every year by following this measure (Kondo et al.,
2020). Living within 300 meters from greenspaces is
associated with fewer mental and behavioral problems
in Spain, Munich and Sweden. (Pérez-del-Pulgar et al.,
2021; Markevych et al., 2014; Annerstedt et al., 2012).
Having three trees visible from your house has been
associated with a reduced need for medication and
psychologist visits in Spain (Nieuwenhuijsen et al.,
2022). In a virtual reality simulation, greater numbers
of trees have been shown to enhance recovery from
acute stressors in the U.S. (Jiang et al., 2016). Studies
like these and more are the foundation of the 3-30-300
rule, and they show the necessity of greenspaces for
our health (Browning et al., 2024; Konijnendijk, 2021).

Economy

Climate adaptation can aid in business development,
job creation, increased property value and income
from user & tourist spending. Local data from the
Carolina Thread Trail (CTT) and the Catawba Lands
Conservancy (CLC) shows that their efforts over six
56

study trails have already resulted annually in 190 jobs,
$3.9 million healthcare savings and $90 thousand
vehicle emission benefit. In total, their findings are that
the economic impact of their trails save $3.5 million
per mile per year. Their existing 400 miles thus earn
back $1.4 billion per year right now, and when their
1600 planned miles are constructed the trails will earn
back $5.6 billion per year.

This proves with local data that climate adaptation is
not just a money sink, and that greenspace solutions
will quickly earn their costs back, continuing to result
in a growing net profit from then on (Landess, 2025).

Total Impact of All

Average Impact

Impact Range Across

[Q[0)[C)[c][C][@)[e]

Six Study Trails per Trail Mile All Six Study Trails
EMPLOYMENT 190 jobs 15 jobs 16-58 jobs
LABOR INCOME $9.7 million $§770 thousand | | $0.9-8$2.9 million
ECONOMIC OUTPUT $25.8 million $2.1 million $2.2-$7.9 million
TAX REVENUE $3.3 million $262 thousand | | $0.3-$1.0 million
HEALTHCARE SAVINGS $3.9 million $310 thousand | | $0.1-$1.4 million
VEHICLE EMISSIONS REDUCTION BENEFIT $90 thousand $7 thousand ?ﬁf&gii;
CARBON STORAGE & SEQUESTRATION BENEFIT $1.45 million 8115 thousand S?}Eo—{tlgﬂ'n—flz

Figure 6.2. Annual economic, health, and environmental impsacts facilitated
(From Catawba Lands Conservancy and Carolina Thread Trail)
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Figure 7.1. A part of Charlotte's skyline

What are scenarios?

To get a clear picture which interventions will result in
which outcomes, many scenarios have been developed.
The scenarios are designs focusing on one specific
design element each. They are experiments and do
not necessarily represent a good design, as they will
likely be lacking in other important qualities that were
not considered for the scenario. Nevertheless, they
are interesting studies to take inspiration from when
making final designs. It allows me to pick and choose
between design elements once | know what they will
gain me and what the communities need. For these
experiments, multiple zoom-ins of the Sugar Creek
neighborhood have been used.

7.1. Framework based scenarios

The first group of scenarios is based on the conceptual
framework. Each design is focused solely on one of
the five qualities that this framework provides. They
are each tested on the area surrounding Sugar Creek
Station.
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Existing situation

Based on my own experience visiting this
location, the area is very easy to get to from
the city center via a train connection. The
issues, however, arise once you arrive. My
attempts to walk towards the residential
area of Sugar Creek, north of this station,
were soon met by a lack of sidewalks,
large parking lots, no clear routings,
construction sites | needed to cross and
busy roads with few pedestrian crossings.
The neighborhood appears to follow a car-
centric design. You are expected to have
your car parked at the station so you can
drive to your home from there. Although
there is aresidential area towards the east,
most of Sugar Creek's houses lie north of
the station. A strong connection towards
the north is thus important. On this map,
the north is currently a construction
site. | will regard it as empty space in my
scenarios that | can still give any purpose.

The south entrance of the station leads
into a large open grass field with a single
tree. This area provides a large opportunity
when designing improvements. In general,
the stationis surrounded by a lot of parking
lots and large buildings. This does not
leave a lot of space for greenspaces.
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2
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i
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Figure 7.2. Sugar Creek station - existing situation
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These findings are based on my personal
experience walking through the area

Identified issues

1. Active construction site, no route around
2. No sidewalks, surrounded by parking
lots

3. Parking lot with impermeable surface,
no trees

4. Existing bus stop feels unsafe

5. Bridge sidewalk feels very unsafe, very
loud

6. Large industrial parking with no trees

7. No fence to train tracks

8. Large unused grass field in front of train
station with just one lone tree, missed
opportunity to develop greenspace.

9. No bus stops

Identified strengths

10. Clean well maintained train platform,
easy affordable connection to the rest of
the city.

11. Bridge acts as separation to create
a private feeling to the residential area
despite the close proximity to train station
12. Many trees

13. Start of a green corridor along the
tracks, should be expanded on further

14. Church can act as a community hub

D Building Flower bed
Grass Communal vegetable garden
Water Bike lane
Pedestrian area Bus hub
Parking lot Small building / construction
Construction site Tram line
Tree ” Train rails

Figure 7.2. Sugar Creek station - existing situation
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Uses & activity

Some of the important values of this part of
the framework are fun, active, indigenous
and useful. | tried to get as much variety

(o]
Disc Golf
o cours

| \ Multi-use indoor | of uses into this experiment as possible.
o il ’; Local stores \ - community center For exa_mple, a large park_lng lot has been
stoael o \ turned into a skatepark with a pump track.
9e restaurants \ ot
- < The existing local stores and restaurants
ik & cafes \ north of the city will get more life via an
ulti-use | n tdoor multi-use plaza. This can be used
\ \ punnttt - outd h plaza. |
outdoor \ ||||l|||u\l\l::::::‘|“ it for jce-skating during winters. You can
\ 1 1 .

activity plaza \ | v TR “:::::uuuuuull ‘ also find a new disc golf course, a food
-y it ull“:‘“““‘ ||l||||||l\| ‘:::‘ forest, playground, community center and
- i ! ‘ I“:::“ L a sports ground with multiple activities like
'C‘;;Skaf"rt‘g il . - ) baseball, basketball, a running track and

e winter .mu n un :““““ it an outdoor gym.

This  experiment helped me gain
perspectives of what different functions
could be possible in this area.

A shortcoming of this design is that this
very dense area with a large variety of
uses could quickly cause gentrification.
Considering sociability is vital when
designing uses & activities in a location.

Music
Playground

Place

ort & Image

P
Q
o]
@
(2}
»
@
%
73
ke

e

o (@)
Cy, oM
/”77ate adapta“o

Figure 7.4. Sugar Creek station - uses & activity

69




Comfort & image

This part of the framework values safe,
clean, charming and historic designs. It
is important to have a lot of sitting places
and to make the area walkable.

For this experiment | focused on sightlines,
, creating straight paths that connect areas
® \ ; along those lines. | wanted to make sure

. ? Lt that all the important areas were visible
Artinstallation u\uu!\:::““ from most angles. There are trees in-

\ unt between sidewalks and roads to create

a safer atmosphere when you're walking
through the area. The park is intended to
1 - extend further west and will eventually

ST 1 i |:‘ N st connect up vylth the tree border of Sugar
B UL TS ~ Creek, creating a safe and charming
walkable route towards the residential
area. For the historic quality, | created an
outdoor exhibition next to the train tracks,
which explains Charlotte's railway history.
There are three spots for art installations
and there are musical playgrounds spread
throughout the area. These are inspired by
my visit to Estes Park, Colorado in 2023.
From my experience, sound plays a large
role in comfort and image that often gets

Quiet place

~

Art installation

gannaitt
) 1
|||\||||\l““‘

Tl

Music overlooked. A weakness of this design is

playground \§ Artinstallation that there is not a lot of variety in activities.

pla'\)f;rsoiznd . There is not a lot of incentive to visit the
- park itself.

Figure 7.5. Sugar Creek station - comfort & image
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Climate adaptation

This experimentis an extreme case in which
all focus is put on climate adaptation. A lot
of native species have been re-introduced
to the area, and bioswales are made to
catch the rainwater runoff and protect the
city from flash floods. This experiment
shows where all the possible areas for
greenspaces are.

Bioswale |

What this design lacks is the human
element, as for the purpose of this
experiment all focus has been put on the
ecological and nature-based aspects.
This makes it not the most realistic of
the designs, but certainly one worth
experimenting with.

Ulmus americana

Pinus strobus
Platanus occidentalis
Fagus grandifolia
Bioswale ' Quercus phellos

Sassafras albidum

Bioswale

Figure 7.6. Sugar Creek station - climate adaptation
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Access & linkage

For this experiment | tried to focus on
diversifying the modes of transport.
There are bike parking areas outside of
the train station with bike lanes that can
quickly bring you to your home. There are
also bus hubs and a lot of public parking
spaces. | added trees on those parking
lots to help against the urban heat effect.
New sidewalks create a more accessible
atmosphere, with trees that visually
separate the sidewalks from the car roads.

This design is clearly lacking the other
qualities needed for placemaking, and
the focus on transport might be a bit
overblown. Nevertheless, itis aninteresting
experiment to design an extreme case like
this.

Figure 7.7. Sugar Creek station - access & linkage
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Sociability

This was the most difficult quality to make
a design for, as sociability is something
that happens naturally between people,
and it is not something spatial. After some
extensive research into the PPS model |
came to the conclusion that sociability
is not about the activities, but rather the
areas in between the private and the
public spaces. This is where people tend
to meet naturally. The public areas with
activities need to feel inviting to the people
outside of them. There also needs to be
an emphasis on especially welcoming the
minority groups (Project for Public Spaces,
n.d.).

In this experiment, | created a public center
around the train station where people will
naturally pass through and more private
spaces around the houses. There are a
lot of elements in-between those spaces
that invite community-based interactions.
For example during summer nights, local
people might go on stage and make music
without a high entry barrier. Moveable
seats are used all throughout the design,
and activities are placed next to each
other which commonly aren't, like a local
art display next to a skate park. Lastly,
the private spaces have shared vegetable
gardens.

Place

O'7‘8<Imag€
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O
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Figure 7.8. Sugar Creek station - sociability
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7.2. No interventions?

This scenario is based further north in Sugar Creek, at
a crossing through the trees bordering the residential
area from the industrial area. The experiment is a
prediction of what will happen over the next 100 years
if we keep following the trends that are currently
happening in the city, without any design interventions.

In the first 50 years we see a gradual decline in trees.
The border keeps shrinking as the land gets taken
over by industry. By 2075 there will only be a thin
strip of trees left. At some point in the future, a large
developer will likely buy up the industrial land and
start developing a mall there, turning the whole area
into the next commercial hub of the city. This does not
seem too unlikely, as the land will be relatively cheap.
It is mostly parking lots for mobile vehicles such as
trucks, vans and forklifts. By 2125, the area remains
unrecognizable and the local identity of the place will
be gone.

Another thing that is happening has to do with the
houses. Note how the houses in the residential area
keep growing. They are all slowly getting replaced,
from modest brick-built houses to large mansions.
This is the result of gentrification. If there are no
safeguards put in place for the original residents,
none of the original families that settled in this area
will remain. This scenario acts as a warning as to
why design interventions are needed. It is admittedly
an extreme outcome and just a prediction, however it
must be understood that cities can change drastically
in 100 years. When we look 100 years back the city will
be just as, if not more unrecognizable than this future
scenario.
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2125

Figure 7.9. No interventions axonometric drawings
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7.3. Designing with time

For this scenario | developed a design method that
plays with time. A design never exists in one moment.
For a design to have a lasting impact, it must be aware
of the way it will get perceived at any moment in time.
Design drawings typically showcase a design in its
best possible form, a moment that will never exist
exactly as showcased. This is of course done to sell
designs and to make them look more appealing. For
this experiment | tried to break out of that design
philosophy and develop an area that undergoes heavy
changes over the course of 75 years.

By acquiring new land that borders the existing
greenspaces, the park can be expanded and new trees
can be planted. This part with new trees will feel very
different compared to the older parts of the existing
greenspace. Over time, those trees will grow and age.
The old trees will inevitably die, creating room for
new trees. At this point we will be in a new situation,
opposite to the start of the design. Buildings in the
park could be built in such a way that they can easily
be moved as the layout of the park keeps changing.

This design approach risks designs becoming too
chaotic. If there are no safeguards in place, the initial
structure of the park will get lost over time, with no
guarantee that it is replaced by a good new structure.
To prevent this from happening, path layouts, sightlines
and zone plans can be implemented. Some areas
will never have trees for example. The paths keep
the structure of the park intact while the feeling and
activities of the spaces keeps moving around the park.

This approach has been tested at the same location
as the previous scenario, although zoomed in even
further. | reintroduced native tree species into the
park which will help elevate the feeling throughout the
seasons, as well as through time.
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Figure 7.11. Designing with time concept drawings
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2100

Most original trees died
"Adult zone" shifted
New planting in old zone

2075

Expand more
Create routings and buildings

2050

Cut 20%
Introduce "new" native species
Expand with both fast
and slow growers

Opening area up

Fagus grandifolia

Platanus occidentalis
Pinus strobus

Ulmus americana
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Figure 7.12. Designing with time axonometric drawings
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9.1. Greenspaces around charlotte

For my project, a survey was spread out in five
different parts of the city. Uptown/South, North/East,
Ballantyne, West, and the Airport area. Each survey
was identical yet collected a different data pool, so
the results could be compared per area. The airport
area resulted in no responses, so for this research four
areas were considered instead.

The survey was divided into three sections. In the first,
participants were asked to provide basic demographic
information in the form of age, ethnicity and household
composition. The second part presented participants
with an interactive map. They could zoom in and out,
drag the map around and change the view between
simplistic and satellite. They were asked to place a
marker at their two most important greenspaces. They
were then asked to select which activities they most
often do there and how much time they spend there
on average per week. The third and final part of the
survey asked some additional questions about how
the participants felt about their surroundings, most of
these questions were optional.

What's interesting is that despite my limited data pool,
four of the selected locations were different parts of the
Little Sugar Creek Greenway and three people chose
the old Ballantyne golf course that got turned into a
public park. This shows that these greenspaces are
very important to those communities. The Little Sugar
Creek Greenway has often been chosen by people who
do not even live in that part of town.

Disclaimer

Despite many efforts to spread the survey around with
the help of various organizations, the surveys only
resulted in 15 responses; 30 locations. This means
that there is not enough data to make scientifically
correct assessments using this data. The data has
been analyzed regardless as a personal practice, and
to showcase how the project would have gone in case
there was enough data, in the hope that future research
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might still learn from the methods used. The following
data analysis can thus be considered as a “what if"
scenario and must not be taken as conclusive evidence.

Human wellbeing

Participants were asked to select which activities they
most often do while visiting their selected greenspace.
They were given a lot of options like “Walk the dog"
and "Take the kids outside". They were also able to
fill in their own text. While this many options might
not seem like useful data at first, all these options
had been divided beforehand into the three types of
wellbeing, adapted from LeBrasseur's research. This
means that each greenspace has data of the types of
wellbeing it benefits.

What do you most often do when you visit this greenspace? Please select all that
apply *

["] Play sports and games, playground, fish, ride bike
[7] sitand relax, read, enjoy nature, be peaceful
u Get together in a group of friends or family, have a cookout Mental wellbei ng

[ ] Walk the dog Physical wellbeing

[] Bring the kids outside to play ///
[] Socialize with others, hang out, catch up

["] Walk, run or hike /

[ View wildlife or be in a quiet natural area

[] other

Data collection

The survey was available from the 1st of April until the
13th of May 2025 to anyone over the age of 13. Data
collection occurred through the digital webpage, of
which the URL was shared via email and social media
distribution with the help of local organizations. The
survey was estimated to take five minutes to complete.

Figure 8.1. Most visited greenspaces around Charlotte
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9.2. Data analysis

Demographic info

The results show that, while the age groups are an even
distribution, most responses are from white individuals
with partners and kids. This severely limits the relevancy
of the results. Notably, | got zero responses from black
people. Considering the topic of my research, it is
unfortunate that the African American community and
other marginalized groups are not represented.

Age

4

3
0
25-34

<18 18-24 35-44 45-55 55-64 65+

Amount of responses
N

Age group
Ethnicity

Asian/ Pecific Islander [l
Black or African American
Hispanic or Latino [N
Native American or American indian
White - —
Decline [

0 2 4 6 8 0 12
Amount of responses

Household composition

Amount of responses
o =~ N W d OO N © © O

Single Roommate Partner Partner and kids

O
o

Figure 8.2. Age groups

Figure 8.3. Ethnicity

Figure 8.4. Household composition

Figure 8.5. How many greenspaces require further travel?
Figure 8.6. Effect of wellbeing benefits on time spent

How many important greenspaces require travel outside of the research area?

0% 16,7%

Uptown / South Ballantyne North / East West

While the survey collected different data pools for each area of the city, not everyone who responded to the survey
chose greenspaces inside of the data pool they live. Notably, only 25% of the responses from the west side of
Charlotte picked a location that lays on the west side of town, meaning that they need to travel far to visit their most
important greenspaces. Another thing of note is that, while Ballantyne is the smallest research area, most of the
important greenspaces still lay inside of Ballantyne.

How different wellbeing types affect time spent in greenspaces

4

3

2

Hours per week on average
Hours per week on average
Hours per week on average

T T T T T
No physical wellbeing activities physical wellbeing activities No social wellbeing activities social wellbeing activities No mental wellbeing activities mental wellbeing activities

One interesting observation is the effect that physical wellbeing seems to have on the average time spent in
greenspaces. Data suggests that people tend to spend much longer in greenspaces when there are physical
wellbeing activities. The opposite seems to be the case for social wellbeing activities and mental wellbeing activities.
When those are present, people tend to spend less time in greenspaces. This is a strange observation that could be
explained by the small sample size. Further research is needed to show that if this pattern holds up.
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Correlation between what wellbeing types are affected

Another pattern that shows up in the data is that mental wellbeing and social wellbeing almost always come in
pairs. If one type of wellbeing exists, the other very likely exists as well. This is not the case with physical wellbeing
which tends to exist on its own. This is an interesting pattern as participants were only asked to list their general
activities with no mention of wellbeing types. Multiple wellbeing types must mean that multiple different activities
were listed. It could be the case that this is the result of the small sample size, so further research is needed.

wy — e p
i
1
1
1
1
1
1
1
1
:
< - ! _—
1
1
1
1
1
1
i
1
o 1
(=] 1
E 1
g ™ : _
@ 1 1
c 1 1
o 1 1
4 1 1
[] 1 1
[ 1 1
= 1
b i
[=8 1
Q 1
3 g
S o :
1
1
1
1
1
- - T :
' i
| T 1
! i i
: —_— —_—
1
.
I I I I I I I I
None Physical Mental Physical Social Physical Mental Physical
Mental Social Social Mental
Social

Types of wellbeing being benefitted

92

How much time does each community spend in greenspaces?

w — | e
<+ — : S — =
g o i
L |
| | | |
Uptown / South North / East Ballantyne West

On average, most time spent in greenspaces is in Uptown / South Charlotte. It is notable that Ballantyne has the
least amount of time spent on average, although it does have the highest outliers. The small sample size must be
considered, which is especially noticeable in West Charlotte, which only has one location. More research is required.

Figure 8.7. Correlation between what wellbeings are affected
Figure 8.8. How much time does each community spend in greenspaces?
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How vulnerable do participants feel to environmental hazards on a scale of 1/5? Wellbeing types per community When we analyze the different types

Even though this was an optional question, almost every participant decided to fill itin. This shows that environmental Amount of responses of wellbeing being benefitted per
hazards are of importance to the participants. The results show that most communities feel equally vulnerable to community, Uptown / South Charlotte
the different environmental hazards, most of them being rated around 2.5 out of 5. There are some exceptions, 0 2 4 6 8 10 f’ind l\_lorth/East Chgrlott_e show near-
with droughts being barely perceived as a vulnerability in Uptown/North and West, while its among the highest ' ' ' ' | | identical patterns, in which physical
vulnerabilities in Ballantyne. It could be that this has to do with a difference in maintaining lawns, causing the wellbeing is slightly better represented
people in Ballantyne to be faced with the effects of droughts more often. Heat is the highest rated vulnerability than mental and social wellbeing. Not
across the board, scoring the highest for every community. < much can be said about Charlotte
g West as it has only one response in
% total. Ballantyne is an interesting
o outlier which shows a much higher
5 representation of physical wellbeing
Social with almost no representation of
mental wellbeing. This matches the
prediction made by both myself and
Whitney Feld, president of the Bissel
Ballantyne foundation (personal
> communication, 2025).
3
5
4.5
4
3,5
3 8
5
2 >
1,5
1
0,5
0
Ar pollution  Spills of Hoods Heat Hurricanes Highwinds  Drought =
: o
sewage, oil,
coal etc
Uptown / NOrth | NOI‘th/ &St Bal Iantyne WeSt Figure 8.9. Vulnerability to environmental hazards

Figure 8.10. Wellbeing types per community
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How happy are participants with the quality of their greenspaces? (scale 1-5)

12131415
o

% of responses

How happy are participants with the quantity of their greenspaces (scale 1-5)

12131415
.

% of responses

Participants were asked to leave a 1 to 5 rating on how happy they are with the quality and quantity of their
greenspaces; and how well they feel connected to their local community and the city of Charlotte. The results show
a few interesting patterns. For example. Charlotte West has a good quantity of greenspaces, while struggling in
their quality. This can be attributed to the term greenspace being left intentionally ambiguous. Participants might
have a different personal definition of greenspaces, resulting in different communities counting different locations
as greenspaces. For example, a similar research done in Nova Scotia found that unmaintained spaces next to roads
were seen as greenspaces by the local community (LeBrasseur, 2022). Ultimately, there are not enough responses
to draw conclusive evidence and more research is required.
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How well do participants feel connected to their local community? (scale 1-5)

2131415

West

Ballantyne

North / East

‘II‘V

Uptown / South

% of responses
How well do participants feel connected to the city of Charlotte? (scale 1-5)

2131415

West

Ballantyne

North / East

“Il'

Uptown / South

% of responses

Figure 8.11. Quality of greenspaces

Figure 8.12. Quantity of greenspaces

Figure 8.13. Connection to the local community
Figure 8.14. Connection to the city of Charlotte
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9.3. Anecdotal insights
Personal greenspace insights

As an optional question, participants were asked if
they had any personal story, comment or feedback
about their chosen greenspaces. Responses included:

“I like seeing the gardens on UNCC campus and seeing
all of the wildlife there.” -North / East

“My kids go to the Elon Park fields to play soccer or we
play frisbee golf. We also like to take walks with our
dog on the walking path off of Marvin road close to
Elon Park.” -Ballantyne

“Learning to ride horses”-North / East

“This place has a pretty dope mountain bike/mixed
use trail” -Ballantyne

“We love to bike ride on these paths with our kids and
also take walks with friends” -Ballantyne

All participants responded by stating their activities in
more detail. This implies that, for those greenspaces,
people are passionate about the things that they do.
These personal anecdotes serve as evidence of the
types of activities that people will cherish, which could
be implemented in designs. Almost all responses
describe activities that benefit physical wellbeing. This
fits the patterns found during the data analysis.

Greenspaces that no longer exist

Meets that are not met

During the third part of the survey, participants were
asked optionally if there are any activities / needs that
the greenspaces in their environment currently do not
provide. This question was more general and not about
any specific greenspaces that they chose. Responses
included:

“Pickleball courts!”

“It would be great to have areas where families or
groups could gather and enjoy each other's company”

“Better connectivity for non-car transportation. The
greenways are working to get there but | still need to
drive in many cases”

All of the responses came from Ballantyne and sketch a
picture of the things residents want and the things that
still need to be improved in Ballantyne's greenspaces.

As an optional 4th part of the survey, participants were asked if there are any greenspaces that they used to go
to, but no longer exist. This resulted in three responses. Two of these were the same location, the Ballantyne Golf
Course. The golf course closed down permanently in 2021 and got turned into a public park (WBTV, 2021). People
seem to miss the golf course, however, this new park got picked by three other participants as their most important
greenspace, so it seems like this renovation has been a loss for some people, while its a win for others. The target
audience for the new park is larger than the golf course, so the net-profit seems to pay off. The other location that
got picked was the “4-mile creek”. This greenway seems to still exist around Ballantyne, and | have not been able to
find out which part exactly got lost. Regardless, a loss of a part of this greenway has likely led to people no longer
having easy access to the larger greenway network, which is a loss for the residents of that neighborhood.
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Community colors

At the end of the survey, participants were asked
to pick a color that they most associate with their
surrounding environment. Two thirds of the responses
decided to answer. If | had more responses, this
would have been used to make a visual map of colors
throughout charlotte. | was curious to see if there
would be different colors per community. The result
shows that most people picked a different shade of
green, but three people decided to go for a more bold
choice, going for blue, yellow and brown.

Final comments

As the final question, participants were
asked if there were any final thoughts they
wanted to share. The responses  were:

“l am lucky to be able to use greenways and residential
streets to safely bike around my corner of Charlotte”
-Uptown / South

“There's are tons of awesome greenspaces around
the area, | like what is being done here!” -North / East

“Time in Charlotte: 3 years” -Ballantyne

“I would love to see more greenspace. It seems that
all of the greenspace in Ballantyne is disappearing
and turning into housing. It is concerning not only
for loss of greenspace but it doesn't seem that our
infrastructure is set up to handle all of the extra people.
Thanks for your work!” -Ballantyne

This final comment shows that the disappearance of
greenspaces, while disproportionately affecting the
minority concentrated communities, is happening
everywhere. It is not an isolated issue and it is of
concern to everyone. The proposed greenspace
solutions will thus be of benefit to everyone in the city.

Ballantyne

Figure 8.15. Color distribution
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9.4. Conclusion

While the data shows a few interesting patterns, there
is unfortunately not enough data to suggest real
evidence and more research is required. The survey
remains as a showcase of what direction future
research could take, and how surveys could aid design
based research.

The anecdotal insights serve asinteresting stories from
local people and their experiences with greenspaces in
their surrounding.
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9.1. Sugar Creek Train Station

This design of the train station of Sugar
Creek combines everything learned during
the scenarios and the survey results into
one coherent final design that incorporates
all forms of human wellbeing. Community-
led designs are key here, to prevent the
displacement of the current residents.
As | can not truly design community-
led initiatives, I've taken inspiration from
projects happening elsewhere in the city.
it For example, last year a new local retail
T WY development in West Charlotte by the
Cannnnne ' Whitaker Group came with the first privately
PGy black-owned skatepark in the country.
This project was a response to an issue
brought to light by the local skateboarding
community (Clinton, 2024. Metts, 2024).
Another concept that | take inspiration
from is the People's Porch in Charlotte's
Enderly Park neighborhood. This is a multi-
purpose community space developed in
2022 that can house meetings, events,
workshops and more (SILO, 2022).

The residential areas got new communal
vegetable gardens. Growing crops is
something that not many residents know
how to do, but it is something that the
community members are interested in
learning (Fant, personal communication,
2025). A first step to achieving a design
like this is to teach the residents about the
inequity they are facing, and the tools that
they have to combat it. A design for a place
that benefits this idea will be explored in
chapter 10. This design is the result of
successfully encouraging both the current
residents and developers to cooperate.

Figure 9.1. Sugar Creek station - final design
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. New affordable housing
20 4 6 7 . Spring - fall: Art made by local people
1 Winter: Ice skating
. Local stores & restaurants
. Public music stage, anyone can play
. Skate park
. People's Porch
. Pumptrack
. Bioswale with stepping stones / a
3 sitting area inspired by the room for
the river project (H+N+S Landscape
P 3 3 Architects, early 2015).
9. Green walking & biking corridor
11 10. Permeable pavement
14 11 11. Native plant meadow
12. Bike parking
13. Charlotte's railway history explained
14. Bus stops
15. Moveable seating
13 16. Playground
17. Basketball field
18. Church
e 12 20 19. Small animal habitats / Bug hotels
9 & 20. Communal vegetable gardens
21. Extended sidewalks
P56 22. Trees separating the sidewalks / bike
14 /7 15 lanes from the car road
P 19 23. Bike lanes
24. Native trees expansion

10 1 17 20 25. Bioswale along train tracks

N
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25

9.5.

24
21 11

22 16
L 23

18

100m 200m Figure 9.1. Sugar Creek station - final design
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Figure 9.3. Section of the station, bioswale and green corridor

Figure 9.4. Section of the park south of the station

Figure 9.2. Impression of the water retainment area and pumptrack Figure 9.5. Section of the residential area with community vegetable gardens
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9.2. Sugar creek

The tree line that separates residential
areas from the adjacent industrial zone
has been reimagined as the backbone of
this design. It creates a safe accessible
network for pedestrians and cyclists,
promoting active transportation through
the neighborhood. Streams and creeks,
previously obscured or underutilized,
have been restored and integrated into a
continuous green infrastructure, inspired
by precedents suchastheLittle Sugar Creek
Greenway (Carolina Thread Trail, n.d.).
This structure is connected to the station,
removing the need for cars when living in
this neighborhood, resulting in cleaner air.
The expanded parks will help cool down the
surrounding and seep rainwater into the
ground. Any access water can now more
run through the creek system with more
ease, reducing the overall risk of floods. A
large water retainment area is developed
in case of extreme scenarios where the
standard measures are not enough. The
green structures provide different uses
in different areas, like an area for sports
north, and an area for relaxing nature walks
west. The green structures stretch further
beyond this map, strongly connecting
Sugar Creek with the rest of the city.

Figure 9.7. Sugar Creek - final deSi‘?rll



114

»
L.
A LAl BEENERAAN

- R

9.3. Mecklenburg County

The green corridors spread through the
entire city and beyond, as planned by the
Carolina Thread Trail (Carolina Thread Trail,
n.d.). Plans for a renovated South Park will
make the place function as a new core of
the city (Southpark Community Partners,
personal communication, 2025., Chase
et all, 2024). This will hopefully activate
communities like Ballantyne to become
more involved with the city of Charlotte.
These communities are currently self-
sufficient, with residents not commonly
going outside of the neighborhood. South
Park used to be this way, but young people
moving in has caused this mentality to
change roughly 10 years ago.

Outside of the city, two educational areas
will be created. One of them is a tree
nursery. This will provide older trees for
the city, so whenever new trees are needed,
they will no longer need to grow for a
long time before they start to benefit the
communities. School trips to this nursery
could be held to educate residents on the
benefits of trees. This is something that
is necessary as many residents do not
want trees as of right now. For example,
they fear that a tree will fall on their roof
and that they cannot afford the repairs.
The second educational center will be the
Green Village of Charlotte. This area will
teach people what nature-based solutions
exist, the importance of them and how they
can apply them. The main focusses will be
on food production and biodiversity. This
green village will be further elaborated in
chapter 10.

Figure 9.8. Mecklenburg county - final deSi?rﬁ
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Figure 9.10. Zoom in - Tree canopy coverage - After Figure 9.14. Station - Parks - After
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9.4. Testing the design

As discussed in the analytical frameworks, the 3 - 30
- 300 rule can be used to check if a design fits the
different types of human wellbeing. For this design,
the existing situation has been compared with the
new situation to see if the issues regarding human
wellbeing have seen a significant positive impact
after the design (Konijnendijk, 2023., World Health
Organization, 2010). The 3 - 30 - 300 rule is designed
to be tested on a small, local scale. For example, the
30% tree canopy coverage has to be tested in your
direct surrounding, and cannot be tested for an entire
neighborhood. This is because the impacts of a large
greenspace relatively far away does not equate to the
impacts of trees directly surrounding you, even though
the community-wide percentage might look the same.
This is seen when tested on the design for the Sugar
Creek community. The existing situation already has
33,4% tree canopy coverage, even though large areas
have a lack of trees when zoomed in. The new design
has increased the number to 48,9% which is very close
to the city's goal of a total 50%. Thisissue in scale also
explains why the 45% total canopy cover of Charlotte is
not representative for the 3 - 30 - 300 rule (shoemaker
et al., 2020). This is why, in order to test my design, the
3-30-300ruleis tested on the smallest design scale,
representing the design strategies used elsewhere
throughout the whole design.

Figure 9.15. Sugar Creek - Trees canopy cover - Before & After

3 trees visible from homes - Mental wellbeing

The existing situation already passes the first rule, as
all homes in this area have trees surrounding them.
Therefore, not much has changed for this rule. The
newly developed residential area has trees planted
around the houses to make sure this new area fits the
rule as well.

30% Tree canopy coverage - Physical wellbeing

The total area of this scale is around 177.000 m2.
The existing situation has a tree canopy coverage of
15,7%, roughly 27.800 m2. This is far from enough,
which has a serious impact on the physical wellbeing
of the residents in this neighborhood. The new design
has increased the tree canopy coverage to 31,3%, or
roughly 55.500 m2. This is just over the minimum
set by the 3 - 30 - 300 rule. This is not a bad score,
considering that this is the hardest rule to conform
residential areas to, with many cities unable to reach
it, or opting for a 30% grass coverage instead which
does not fit the research that backs the guideline
(Konijnendijk, personal communication, 2024).

300 meters away from park - Social wellbeing

The existing situation barely delivers on the 300 rule,
offering one greenspace that only some homes can
reach within 300 meters. The quality of this greenspace
is very low, as it's nothing more than a large piece
of grass with a single tree. Personal observations
showed that it is not being actively used by the local
residents. The new design offers more parks of higher
quality, ensuring that there is always a park reachable
within 300 meters of someone's home.



Conceptual framework

Another way to test the design is by following the
guidance given by the conceptual framework. As
the design is a delicate balance between the five
design experiments, it follows all the aspects that are
mentioned in the framework's idea of placemaking.
More precisely, permeability and heat stress have gone
up as a result of the new parks and trees. Pedestrian
activity is promoted via the new sidewalks, which feel
safer due to the trees planted in between the road
and the sidewalks. There are more modes of travel
promoted via the new bus stops and bike lanes. Social
networks and street life are encouraged with the new
community center and skatepark.

In summary, the most important parameters of the
conceptual framework that guided my design were
permeability, heat stress, pedestrian activity, safe
environments, community networks and local business
ownership. However, | was not limited to these aspects
as all aspects from the framework were taken into
consideration and there are more examples found in
the final design than the aforementioned ones.
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Figure 9.16. Conceptual framework

9.5. Conclusion

An important first step is educating people on the
injustice that they are facing via concepts like the
Green Village of Charlotte. Community-led designs
that follow up on these nature based solutions are key
to preventing the displacement of the residents who
live there now. The following chapter will go in detail
about a possible location that can provide those needs.

P
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o
-> >

Figure 9.17. Multi-scalar designing
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10 The Green Village
of Charlotte

A




10.1. Existing situation This piece of land is located in Union county at roughly
half an hour drive from Charlotte's center. It is owned

by the Gambrell Foundation and is currently being used
as a farm for growing all sorts of vegetables, named
the Basket Case farm. The produce is donated to
communities in Charlotte who need it the most. Ideas
exist to turn the farmland into a place of education
and discussion, but this has never been developed
further as of yet. A large portion of trees has been cut
down to get an idea of the area, but most of the land
remains untouched nature. The land has been in the
owner's possession for generations. Despite many
offers to sell the land to developers, they do not plan
to sell their land. Most developers want to turn it into a
new mall area. This is the opposite of the vision of the
foundation. This chapter will explain my design for the
land in detail. (Members of the Gambrell Foundation
and Basket Case farm, personal communication,
2025).

Open field

Elevation

Figure 10.1. Existing situation 500m Tkm <165m 205m >
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Figure 10.2. Photos of the existing situation




10.2. The Green Village of Charlotte

Figure 10.3. Large scale design
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500m

The existing farm remains private property for
growing crops and experimenting behind the scenes.
My new design fits within the mowed down area.
It took inspiration from projects like the San Juan
Capistrano ecological center, the Shelburne farms, the
New Eden project and the green village of Delft. My
design is a center for education, discussions and fun.
Schools can plan trips to come over and learn about
urban agriculture and the importance of ecology.
Local communities can come over to learn what is
possible to improve their livability, and they can have
discussions for planning local initiatives. Having these
discussion meetings away from their neighborhood in
a space with a lot of inspirations might help to give the
community members a fresh perspective during the
discussions.

Arrival

The site is designed to be visited by school trips,
communities and families. The parking lot is made out
of a permeable pavement like gravel and has space for
roughly 70 cars. Busses can also be parked here. The
parking lot lies across the road from the main grounds.
For special events that might attract more visitors, the
parking spaces can extend into the grass surrounding
the parking lot. The addition of a bus stop, while
difficult to achieve, should be considered to make the
site more accessible.

When visitors first enter the grounds, they will be
greeted by small greenhouses that act as a teaser for
what's to come. The path will then bring them towards
the main plaza. Most of the activities are densely
placed around here. The main building serves as a
welcome area. There will be multi-purpose rooms, an
office space and a restaurant. The offices are a more
privatized space for the foundation which can be visited
by other organizations who might want to develop
something in the green village. The restaurant serves
meals made using locally sourced crops and fruits.
This means that the menu has seasonal availability. It
will show not only how to grow crops themselves, but

also how to use them. Cooking workshops will be
held that teach people how to make those meals
themselves. The roof of the main building is
connected to the ground at certain areas. This makes
it accessible to be walked on and used as an outlook
point where you can sit down for a bit. The three main
greenhouses are large and inspired by the New Eden
project. Notice in the section how the ground declines
towards the south. This means that you can look over
the greenhouses when you're standing on the roof of
the main building.

Ecological trail

There are many trails running through the area. One
of these is the ecological trail. It sits in the middle of
the main grounds. Vegetation of varying heights are
used to create a transition upwards towards the forest.
This can be observed well in the section. It is a short
and easily accessible stroll that has a lot of signage, a
watch tower and a microhabitat hunt.

The importance of educating

Many people in minority-concentrated communities
are not aware of the way they are being marginalized.
For example, organizations like Sol Nation still need to
educate these groups on the use of solar energy (Fant,
personal communication, 2025). In order to combat
environmental injustice, people first need to be aware
of the possibilities they have for a better livability. Only
after this can community-led initiatives take shape.
The green village of charlotte can act as both the place
for education, and the place for developing those
community initiatives.
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Food production

Food production

Food production

Food production

.:/'
-

Food production

1 2 3 4
An orchard of varying These small green Three large green The restaurant The watchtower
fruit trees and bushes houses are placed houses act as the will regularly host provides a great view

that showcases how
a food forest could
function within a
community. It also
creates fun activities
during harvest
seasons.

Biodiversity

Bug hotels

right at the entrance
to immediately
get people into the

food
atmosphere.

production

what's to come.

Biodiversity

Pollinator zone

They
are a small teaser of

main food production
of this farm. People
can get introduced
to all sorts of crops
that they can grow
at home. They could
plant a fast growing
crop like a radish and
come back later to
harvest it.

Biodiversity
Microhabitat hunt

cooking workshops.

These will teach
people what they
can make using

the crops that get
grown on-site. It will
have varying menus
depending on the
season.

Biodiversity

Small animal
habitats

over the whole site. It
will help people see
the situation from a
different perspective.

Biodiversity

Native plant
maze

6 9 10
Bug hotels can be The pollinator zones The microhabitat Small animal This maze is zoned
found all over the are large fields with runs is a part of the habitats showcase into different sections

site. They will house
a variety of insects

like solitary bees,
ladybugs, lacewings,
worms and ants.
Each hotel has

signage that explains
the ecological role of
the insect it houses.
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a variety of native
flowers. They fill up
the empty spaces
in the design and

showcase the
importance of
native plants in an
ecologically  robust
system.

ecological trail. There
will be a QR code that
leads to a website
where you can upload
photos of animals
spotted during your
visit. This way visitors
can contribute to the
collection of local
ecological data in a
fun way.

what people can do
to help animal in their
community.  These
habitats includes
bat boxes, hedgehog
shelters and bird
nesting boxes.

that teach visitors
about the important
native plants in this
region. The signage
will not only go
into detail on the
ecological, but also
the cultural value of
these plants.

Innovation
‘ Demo house

Innovation
Pavement demos

Innovation
Idea garden

Innovation
“Green village”

Community
Makerspace

=

11 12 13 14 15

This house is created Different pavement This is a place where The green village is The makerspace
to look just like an options in front of during summers an area outside of is an indoor area
ordinary house in the demo house can or special events the main grounds where visitors can
Charlotte. It will be be hosed by visitors people can get that acts similar to learn or experiment
open to visitors and to showcase what stalls or temporary the green village of with making their
showcase what they happens to rain installation to delft. Developers can own animal habitats,

can do to innovate
their house. Think
of solar panels, gray
water systems and
passive heating /
cooling

L

water. Signage and
flood maps can be
placed with texts
like “This surface
absorbs X gallons per
hour".

e

showcase innovative
new ideas to visitors.
The idea garden thus
keeps cycling what's
on show.

e

test their ideas for
new nature-based

designs here and use
it to showcase it to
investors. The village
will grow over time.

planters etc. They
can take these home
afterwards.

e

AN

16 17 18 19 20

When communities A small section where These rooms can The main hall The amphitheater
gather here  for people can leave be used for multiple functions as an can be used during
discussions, they can seeds and take seeds purposes depending entrance where large events, school
place a brick with with messages. on the audience. people can sit down trips and community
text written on both This encourages When schools come and meet others. It meetings as an
sides. People will be both ecology and over,they canbeused will have easy access outdoor version
answering a question interaction. as classrooms. When to important utilities of the education /

on both sides. "What

is  blocking your
community?".  and
“How do we tear this
wall down?".

communities  have
meetings here the
rooms can be used to
spark discussions.

like bathrooms, info
desks, the office area
etc.

discussion rooms.

Figure 10.5. Explanatory tiles
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Figure 10.6. Elephant house, Zurich zoo )

Main building

The main has a green roof that connects to the ground,
making it flow into the landscape. Large glass frames
pop out of the ground and act as both the entrance
and daylight sources for the inside of the building.
The overall shape takes inspiration from the elephant
house of the Zurich zoo (Markus Schietsch Architekten,
2014) and the main building of the New Eden project.
The roof is inspired by the museum of ethnography in
Budapest (NAPUR Architect, 2016).

Greenhouses

The greenhouses are very similar to those in the New
Eden project, although smaller in scale (Grimshaw
architects, 2001). Their round shapes will fit the main
building, but the material usage is vastly different
which makes them stand out in an elegant way in the
landscape. The height difference in the terrain makes
it so that when a visitor enters the site, they will look
down towards the greenhouses, so they will not block
the view of the trees too much.
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Figure 10.9. Design section North to South
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Figure 10.70. Birdseye perspective of the main building Figure 10.11. Birdseye perspective looking South
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10.3. Native Meadow Maze

The native meadow maze is designed more as a fun
area for education than to be a challenging maze. The
paths will be somewhat easily visible as most plants
don't grow very tall. Most paths connect together, and
the dead ends will have information signage about the
plants that surround you. This makes dead ends worthy
of seeking out, rather than a wrong turn. This should
stimulate exploration. There are three entrances to the
maze. These also function as exits.

The maze is divided into eight zones. Each zone has
a different planting scheme. They are designed in a
way that there is always something going on at each
moment in time. This means that, when one species
stops blooming, a next one will come up. Most zones
also have something going on in winter in terms of
evergreens or other vegetation. The plants are also
grouped together to have similar soil conditions. Some
zones need to be watered while others do not. Each
plant is also carefully picked for its visual beauty, its
ecological value and its history. Some species hold
stories about the native people who lived in the area
long ago.

The zones are placed close together to form different
areas. For example, all the zones with flowers that have
strong scents are placed close together and border a
scent garden hidden in the maze. The same is done
to create a butterfly garden and a garden for picking
berries.

. Garden (

o
 Butterfly
garden _

Figure 10.12. Inside of a greenhouse
Figure 10.13. Layout of the maze
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Zone 1

Carolina Jessamine
Gelsemium sempervirens

~

Blooms January to May
Evergreen

Beepalm
Monarda didyma

Blooms May to September

3

3

The flowers bloom in
January, providing an
early nectar source.
However, the flowers are
toxic to people. It has a
sweet candy-like scent
and climbs up against
structures.

This  plant attracts
hummingbirds for its
nectar and spreads fast.
It was known as Oswego
tea, used by American
colonists as a substitute
for black tea. It smells
like bergamot orange.

(North Carolina Native Plant Society,
n.d. Mooney, 2014)

(North Carolina Native Plant Society,
n.d. North Carolina State University,
n.d. McAlpine, 2024.)

Soil condition:

RN

Zone 2

Blue Phlox
Phlox divaricata

Garden Phlox
Phlox paniculata

Blooms March to May

Blooms July to September

ik

Ik

The blue phlox is one of
the first wild flowers to
bloom in spring, making
it vital for early nectar. It
has a sweet, clove-like
scent.

The garden plox is known
for its importance to
butterflies and its strong
scent. It has a strong,
sweet, floral fragrance.

(North Carolina Native Plant Society,
n.d. Gardenia, n.d.)

(North Carolina Native Plant Society,
n.d. Gardenia, n.d.)

Medium moisture, well drained loam
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Soil condition: rﬁ
Medium moisture +

Zone 3

Tickseed
Coreopsis verticillata

Blooms March to August

Aster
Symphyotrichum oblongifolium

Blooms August to November

Anise Hyssop
Agastache foeniculum

Blooms June to September

A

9,

>

Wo

oo
4

o

i

Don't let this plant's name startle
you, this plant has nothing to do
with tick insects. If you look closely,
you will see that the name actually
comes from its whorled, circle-like
arrangement of leaves.

Asters bloom late into the fall,
providing vital nectar for bees and
butterflies. Itsdense, mounding form
make it ideal for pollinator gardens.
The plant is drought-tolerant and
requires low maintenance. The
leaves have a spicy scent when
crushed.

Anise hyssop adds color, scent, and
pollinator value to any garden. It's
drought-tolerant,  deer-resistant,
and thrives in full sun. The plant has
a sweet, light licorice / anise aroma.

(North Carolina Native Plant Society, n.d.)

(North Carolina Native Plant Society, n.d., Praire Moon
Nursery, n.d.,)

(North Carolina Native Plant Society, n.d., Osorio, n.d.
McAlpine, 2024.)

Soil condition:

Dry, well-drained, sandy loam to clay loam
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&
N
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Zone 4

False indigo
Amorpha fabales

Golden rod

Solidago asterales

Mountain mint
Pycnanthemum tenuifolium

Zone 5

Smooth Highbush Blueberry

Vaccinium corymbosum

Green and Gold

Chrysogonum virginianum

Blooms April to June

Blooms June to November

Blooms July to September

A,

AU
<N [£<4
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o
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AN

i
A

The false indigo is great at
withstandingdroughts and goes well
with other drought-tolerant plants.
This plant improves soil fertility via
nitrogen-fixing, drawing nitrogen
from the air and converting it into
a form that benefits surrounding
plants.

In this region, 102 species of
butterflies and moths use this plant
as a host for their caterpillars. It
thus plays an important ecological
role in the local ecosystem. The
leaves smell like black licorice when
crushed.

Mountain mint supports over 100
species of native insects, offering
abundant nectar in midsummer.
Its strong minty aroma also helps
deter deer and rabbits. All parts of
the plant have a minty aroma when
crushed.

(North Carolina Native Plant Society, n.d.)

(National Wildlife Federation, n.d., Ernst Conservation
Seeds, n.d., Readel, 2024)

(National Wildlife Federation, n.d., North Carolina State
University, n.d., Kids Gardening, n.d.)

Blooms February
Fruits mid-late summer
Red leaves in fall

Blooms March to June
Evergreen

Zone 6

Foamflower
Tiarella cordifolia

Evergreen

American Beautyberry
Callicarpa americana

Blooms May to July
Fruits in fall yellow leaves
- Berries stay during winter

Q

N

A,
o

Its berries are one of the
few fruits native to NC
that were cultivated by
indigenous people, now
grown worldwide. Its
fruits feed birds, deer,
small mammals and are
edible by people.

This plant is important
for early-season insects,

it was once called
“woodland sunshine”
and keeps its leaves

during winter

The leaves form a mat-
like colony that covers
all the soil, protecting
and retaining it during
heavy rainfall. The leaves
stay during winter and
create important winter
habitats.

The leaves have a strong
citronella-like lemon
scent when crushed,
and they help repel
mosquitoes.

(North Carolina Native Plant Society,
n.d.)

(North Carolina Native Plant Society,
n.d.)

(North Carolina Native Plant Society,
n.d.)

(North Carolina Native Plant Society,
n.d., Ancient Roots Native Nursery,
n.d.)

Soil condition: Soil condition: Z@ Soil condition:
Dry, well-drained, sandy loam to clay loam =) Medium moisture, well drained loam & Moist, well-drained k
& q
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Zone 7 Zone 8

Virginia Bluebells Joe-Pye Weed Blue Wood Sedge Eastern Purple Little Bluestem
Mertensia virginica Eupatorium asterales Carex flaccosperma Echinacea purpurea Schizachyrium scoparium

Blooms April to May Blooms August to September Blooms late spring Blooms May to August Green in spring & summer
Evergreen Seedheads stay during winter Brown in Fall
A, A, A,
o R Y
- - -
V[ V[ s
The bells can shift their color from  Joe-pye weed has a legacy This is not a grass, it's a wedge. The eastern purple This grass is one of the
pink to blue to attract a wide variety  of indigenous medicinal  You can tell because sedges have coneflower blooms for best native grasses in
c_>f pollinators. The flowers have a  knowledge. The plant is named fedges. BIL_le Wood Sedgt_e blooms a long time. After this the _region for attracting Figure 10.14. Carolina jessamine
light, sweet fragrance. after a 19th century Mohegan or in late spring and keeps its leaves the seedheads remain pollinators. E;gﬁ:g]g-}g- gfffSLTox
Abenaki healer who helped cure a  during winter. standing. During winters Figure 10.17. Garden phiox
community of Indigenous People they will provide food for Figure 1019, ASter
H H Figure 10.20. Anise hyssop
and European §ettlers from typhoid birds. Figure 10.21- False indigo
fever. It has a light, sweet scent. Figure 10.22. Goldenrod
Figure 10.23. Mountain mint
- - " - — - " - — - . . . . . . Figure 10.24. Smooth Highbush blueberry
(North Carolina Native Plant Society, n.d. Heath, 2024.) (National Wildlife Federation, n.d., North Carolina State (National Wildlife Federation n.d.) (North Carolina Native Plant Society, (North Carolina State University, n.d.) Figure 10.25. Green and gold
University, n.d. Butterfly Conservation, n.d.) n.d., Missouri Botanical Garden. n.d.) Figure 10.26. Foamflower
Figure 10.27. American beautyberry
Figure 10.28. Virginia bluebells
Soil condition: Soil condition: Flaure 10.20. aoe-bye weed
i i . . igure 10.30. Blue wood sedge
Medium moisture, moist loams or clay-loams Average to dry soll Figure 10.31. Eastern purple coneflower
ﬂ VH@ Figure 10.32. Little bluestem
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Spring Summer

Figure 10.33. Native meadow maze - spring Figure 10.34. Native meadow maze - summer
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Fall Winter

Figure 10.35. Native meadow maze - fall Figure 10.36. Native meadow maze - winter
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11.1. One year from now

The first step towards combating
environmental injustice is to educate the
people about the injustice that they are
facing, and the tools that they have to make
achange. Thisis why itisimportant to start
by laying the foundation of the educationa
centers. In the first year of realizing this
project, the focus should be on planting
vegetation, as these take time to establish
and grow. The trees and vegetation that
needs to be placed back in the mowed-
down area can be planted, the maze can
be laid out with the native meadow plants
planted, and the greenhouses can be built.
The trees for the orchard should also get
planted this year, as the trees might need
a few years before they start producing
fruits. The area for the parking lot can be
cleared out, and the trees that get removed
can potentially be moved on-site and be
part of the new planting. This way, healthy
established trees can be preserved, and
the planting will not just exist out of
young trees and shrubs. The permeable
pavement of the parking lot can be laid out
so the site can already be easily visited
during the construction phase. By inviting
communities over during construction,
the communities can already get involved
with the area and feel a connection to keep
visiting it in years to come. The paths in
and around the perimeter can be laid out,
but the area around the main building
should be kept free for construction work
that will happen in year two.

Figure 11.1. One year from now

150 157



11.2. Two years from now

In the second year, communities can
already be invited over for the first planting
season, a large event where all the crops
get planted in the greenhouses built the
previous year. All the plants of the native
meadow maze should be established by
now, and construction of the main building
is ongoing, potentially finished at the end
of this year. The sample house can be
built relatively quickly, and allow people
to visit it during the harvesting season
event. By starting the events early during
construction, people will get to see the area
develop further during each visit, creating
a strong bond with the project. Once the
main building is constructed, the rest of the
terrain can be finished up, laying out the
final paths, the amphitheater, the entrance
greenhouses and the finishing touches
of the other elements found around the
perimeter. By inviting communities over
early, the necessary conversations can
start as soon as possible, resulting in
the quickest positive effects back in their
neighborhoods.

Figure 11.2. Two years from now
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11.3. Five years from now

By year five, the green village of Charlotte
will have existed for some years and will be
thriving. A couple of years have gone by and
the trees, vegetation, greenhouses, native
meadow maze and orchard will have had
time to settle in and grow, creating a lush
atmosphere. With the right connections
and advertising, schools, communities
and families will regularly visit the location,
learning about the injustices that they are
facing, and more importantly the things
that they can do about it. The restaurant
will have been opened, offering regular
cooking workshops. Meanwhile back in
the city the trails will have kept expanding,
improving the connections and livability of
the city.

Figure 11.3. Five years from now
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11.4. Ten years from now

Ten years from now, significant progress
— can be made on the expansion on the
green trails that connect through the city.
Meanwhile, the local initiatives that get
sparked at the green village will have had
time to develop. Everywhere throughout
the city, these will become more frequent.
The community-driven projects will be
made for the people who live there now,
minimizing the risk of gentrification. Urban
agriculture will become a more common
sight in the local communities, and more
houses will be seen with solar panels and
impermiable pavement. Local parks will
form to create places to gather, exercise
and relax. Back at the green village, the
experimental area will have started to see
some projects from local developers who
want to test their ideas. This is when the
green village will start to resemble the
green village of the TU Delft.

Figure 11.4. Ten years from now
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11.5. Twenty years from now

In twenty years, the first kids who visited
the green village will have grown up, and
they are now the adults in charge of the
communities and their surroundings. The
inspiration they got as a kid will carry on in
their decision making and they might have
their own ideas that they now want to test
at the green village, which has become a
large thing by now. The trees that got
planted twenty years ago have grown a lot,
giving the site a rich and well established
feeling for years to come. A large network
of green corridors and trails has been made
throughout Charlotte and is still expanding
further, beyond the city, allowing Charlotte
to play a key role in connecting the larger
ecosystems of North Carolina.

Using the numbers from the Carolina
Thread Trail (2025), the total shared
economic savings as a result of this
plan will be an estimated $50 billion. If
the remaining 1200 miles of greenways
get built, with the yearly gain increasing
gradually each year, these will have made
saved the economy $43,8 billion. The
green village and tree nursery will provide
an estimated additional 30 jobs, creating
1,5 million income vyearly, resulting in
524 thousand tax revenue per year. If we
include the estimated 4.2 million economic
output per year, times twenty years, this
will generate an additional 124 million. The
impacts of the local initiatives are hard to
estimate but cannot be neglected as they
will be big. This is how the total number
will get rounded up to an estimation of $50
billion over the course of the next 20 years.
After this, the yearly economic saving will
be estimated as $5 billion.

Figure 11.5. Ten years from now
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Conclusion

Charlotte's rapid urbanization has caused minority-
concentrated communities to have less access to
greenspaces, leading to major health and safety
issues. A first step towards improving environmental
justice is to educate people about the injustice that
they are facing and the tools they have to combat it.
Only then can community based design initiatives
flourish. The sad reality is that American laws hinder
large-scale improvements of livability, as such designs
will indirectly force the existing residents out of their
neighborhoods. This is why the focus on community
driven initiatives is so important. The green village
concept provides a space that will educate the people
and enable communities to gather and brainstorm
on new initiatives. While the neighborhood initiatives
should be community driven, large scale city
designs that do not risk displacement should still be
encouraged, like restoring streams and creeks into a
network of greenways. When everything is designed
and checked using the conceptual framework model,
this will lead to robust holistic interventions that raise
the wellbeing of the current residents, benefit the
ecology and trickle positive effects down through the
multi-scalar networks, benefitting the city of Charlotte
as a whole.

Figure 12.1 Little Sugar Creek greenw:
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Scaling up

With this spatial approach applied through the whole
state, Charlotte will become an important ecological
connection for North Carolina. A network of small-
scale connections to local ecosystems will allow
migration routes all the way from the Appalachian
mountains to the Atlantic ocean.

100km 200km

Figure 12.2 North Carolina vision
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How did the project go?

Overall, | can say that | have made a project that | can
proudly finish my academic career on. It has taken a
lot of work with many issues to work through, but in
the end everything came together in a very satisfying
way.

Early on during my research | planned to use a survey
that collects SoftGIS data, which | could then use to
ground my design in reality rather than just predictions.
This was meant to elevate my project, but it turned out
more difficult than planned to get the survey out. In
hindsight, the time and effort that was put into the
survey could have been placed elsewhere, and | should
not have waited with designing until | got results. While
showing a trend, 15 results is not enough to confidently
ground the projectinreality. The backup plan of making
scenarios turned out to be a great method to bring my
project forward; but it was started relatively late which
resulted in some time related stress near the end of my
project. The theoretical background and the meetings
with local organizations, citizens, government officials
and developers still grounds my project in reality. |
ended up creating my frameworks relatively late, even
though the theories used in them had been a part of
my research for a long time,. The creation of them
helped me make sense of things, as all the ideas | was
having were now put together in a visually clear way.
In future research | will try to make these frameworks
earlier. Writing this thesis had a similar effect on me. It
was really satisfying to see all the puzzle pieces | had
floating around for a long time suddenly fall together
into a coherent story.

In conclusion, this project was an exploration of
combining different methods and approaches in an
unfamiliar environment. The challenges | faced, from
data limitations to the current political environments,
ultimately led to a more integrated and holistic project.
Themethodsprovedtobefruitfulandlaythegroundwork
for future research and a deeper engagement with the
complex dynamics of environmental injustice.

168

What did | learn?

Working in a very different environment taught me a lot
of valuable lessons, not only in the field of landscape
architecture but a broader understanding of how the
world is. | got to see very different ways of living in
a culture that is very distinct from the Netherlands,
with very different design approaches. This, combined
with my experience working on a project in Hong Kong
one year ago, has given me a very valuable portfolio of
working in different environments, something | wish to
continue doing in my upcoming carrier. Having been
able to do a deep dive into a fascinating subject for
a year taught me a lot. At first | found it difficult to
see how much | learned because every step has gone
gradual over a long time, but if | look back where | was
one year ago, | suddenly see just how many steps |
have made in my understanding of how to do research,
the subject, the location and design.

Where do | position myself as a landscape architect?
In the future, | see myself working on design projects
worldwide. | want to keep learning about different
cultures to see how they design there, and to have that
knowledge carry over to other projects. | do not want
to stick to one scale. | enjoy working on multi-scalar
projects so | can keep zooming in and out, working a
large vision and then diving into the small details that
make a place come to life. | do not rule it out, but as
of now | do not see myself doing a PhD, as | do not
see myself enjoying working theoretically. | want to
start making real projects that get realized and start
actually improving the lives of people directly. | can see
myself sticking close to urbanism and architecture in
my future work, as those fields have always interested
me as well.
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Figure 12.1. Photo taken by author

Figure 12.2. Figure by author. Created with data from:
« https://databayou.com/northcarolina/parks.html
Figure 13.1. Photos taken by author and tutor
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