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INITIAL QUESTIONS

- What is a public landscape?

- What is a therapeutic landscape and what benefits can they
possess? Why is this important?

- What are the characteristics or design considerations to creating
a therapeutic landscape?



WELL-BEING

* (1561) With reference to a person or community: the state of
being healthy, happy, or prosperous; physical, psychological, or
moral welfare. (Oxford English Dictionary)

* Physically healthy
 Emotionally happy

* Healthy balance of stress



PERSONAL

* (1387) Of, relating to, concerning, or affecting a person as a
private individual (rather than as a member of a group or the
public, orin a public or professional capacity); individual, private;
one's own. (Oxford English Dictionary)

* (1626) Affecting one's body; relating to one's physical safety or
well-being. (Oxford English Dictionary)



WHAT IS ATHERAPEUTIC

LANDSCAPE?

» Places which have attained an enduring reputation for achieving
physical, mental, and spiritual healing. (Gesler, 1993)

* “Healing is multidimensional: meaning it includes physical, mental,
spiritual, emotional, and social elements. Getting well is not limited to

a physical cure.” (Gesler, 2003)

Why is this important?
* People need solutions other than conventional medicine for healing
from sickness, stress, etc.

* All 5o states require landscape architects to earn a license to practice,

ensuring that the designs
. (ASLA)



WHAT IS A PUBLIC LANDSCAPE

* A public landscape is a space that is
open to the general public and
designed to be used by everyone.
(Bratcher, 2023)

Image Source: https://www.cityofandersonsc.com/parks/



ISSUES WITH PUBLIC

LANDSCAPES

* Not all public landscapes, such as parks, have therapeutic
elements

- If they do, the user still shares the space with others not allowing
him/her to become fully vulnerable to allow for healing

* This hinders the ability to relieve stress, decompress, relax, etc.

* Can also create more stress is the shared experience is overall
negative

* The more vulnerable you are in a therapeutic landscape, the
more improved your overall well-being can be



STRESS

has stress. Many people
have an over abundance of it.

* Stress has many short-term
consequences that left unchecked
can evolve into long-term illness and
disease

Image sourced: https://www.medicalnewstoday.com/articles/321450



HISTORY OF THERAPEUTIC

LANDSCAPES

- 400 BC —Greece with the use of natural
springs.

- Early 1980s — Roger Ulrich found that
patients that had views of nature from
their room had shorter hospital stays
along with an overall better mood when
compared to patients with no view of
nature.

* 1980s — Planetree model was developed
focusing on creating a healing
environment for patients.

* 1990s — Eden Alternative was created P :
focused on emphasizing a home like L % &
environment for healing. \{ |

Image sourced:
https://stjoesfarm.org/2020/07/09/a-brief-history-of-hospital-gardens/




TODAY'S USE OF THERAPEUTIC

LANDSCAPES

* Term only used in the healthcare
facility landscape

* Meaning you must be "sick” to utilize
these environments

Image sourced:
https://www.cleanlink.com/news/article/Key-Factors-Driving-the-Healthcare-Facilities-
Management-Market---29145



THEORIES SURROUNDING
THERAPEUTIC LANDSCAPES

* Prospect-Refuge Theory

* Stress Reduction Theory

- Attention Restoration Theory



PROSPECT-REFUGE THEORY

i

i i

Image sourced:
https://www.webpages.uidaho.edu/larc3o1/lectures/archAndSpace.htm

Adequate
Enclosure
And
Screening
To Provide
Sense Of
Refuge

- Even though people

today are not constantly
fighting for survival, they
still inherently avoid
environments, things,
and situations that pose a
threat to their survival.

= The ability to see the

environment with a
(prospect) from a

(refuge) and
without any potential
danger is the most
preferred choice.



STRESS REDUCTION THEORY

Image sourced: https://www.pinterest.com/pin/landscaping-hospitals-six-things-to--
740560732491412574]

Developed by Roger Ulrich

Believed stress was the process of the
body responding to environmental
features that were challenging,
demanding, or threatening to the well-
being of a person.

4 components to stress reduction:

* regaining control of one’s actions

= emotional or physical support

= walking

» sense of escape



ATTENTION RESTORATION

THEORY

Prolonged directed attention leads to
physical and mental fatigue ===p irritability,
impatience, unhappiness, and even hostility.

- Indirect attention does not require effort
leading to restoration

- Four characteristics of restorative
environments:

1. — distance from source of stress

2. —The belief that someoneisin a
totally different place

3. — captivates and holds one’s
attention within a space

4. —one's preferences match
with the environmental circumstances
present

Image sourced: https://www.thealternative.org.uk/dailyalternative/2019/12/14/gardening-
restores-repairs-you



ATTENTION RESTORATION

THEORY

Four factors for design considerations of a y : O g
restorative outdoor space: L £, 7y

1. —orderly and structured into
clear areas where people can easily
interpret the site

2. —many opportunities for
sensory engagement

3. — one or more memorable
features that help someone remember the
place

4. —someone feels compelled to

explore and discover different parts or
elements of the space

Image sourced: https://workjournal.org/news-blog/dr-amy-wagenfeld-nurture-through-
nature-attention-restoration-theory-natural-antidote




WATER

- Within literature, water is considered
to hold the strongest healing
properties because not only does it
cleanse the body, butitalsois
believed to cleanse the soul (Gesler,
2003).

* Most important element for human
survival.
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Image sourced: https://www.thurmanovich.com/shop-products/smallmountainstream



WHERE THE RESEARCH ENDS

* All previous research has looked at
therapeutic landscapes/healing
gardens in healthcare settings.

* These spaces are being shared by
others not giving someone the ability
to completely be vulnerable/be
themselves because they are always
being watched.
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Image sourced: https://www.abc.net.au/science/articles/2014/04/29/3994031.htm



RESEARCHQUESTION

- Does a personal landscape within a public therapeutic landscape
improve the overall well-being of the user?

 Hypothesis: There will be an improvement in a person’s well-
being when they are able to have a personal setting within a
public therapeutic landscape.



METHODOLOGY

» Identify a public landscape that possesses therapeutic design
elements
* Needs to of areas compliant with the

. , and must contain the
element of



ADAPTABLE STRATEGIES

- Once asite is identified, conduct a
to test the hypothesis

- Identify a test group that indicates signs of stress by having
them take a stress survey (Perceived Stress Scale)

* Have two groups of test subjects: 1) individuals get to
experience the therapeutic landscape by themselves 2)
individuals get to experience the therapeutic landscape with
others

* Experiment duration: 20 minutes

- Have individuals of both groups fill out a survey (Perceived
Restorativeness Scale) that focuses on how the landscape
affected their overall well-being



SIGNIFICANCE

* Analyze the Data

* Observe if there is a correlation between the test subjects in group 1
with a higher overall score on the PRS. Inversely, observe if the test
subjects in group 2 have a lower overall score on the PRS.

 Compare the PRS scores with the PSS scores of each group
respectively to see if there is a trend
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STUDENT WORK MEDIUM

CONCEPTUAL
FRAMEWORK

Freshwater Wetlands are an incredibly
biodiverse and meaningful ecosystem for
plants and animals in SC.

Incredibly, these wetlands can act
as a filtration system for water, using
microbial organisms underwater to
break down and allow for absorption of
pollutant materials.

It is my belief that these ecosystems
could be a natural alternative to
traditional stormwater treatment.

In my research, | uncovered evidence of
the wetlands ability to filter water and the
negative side affects to these processes.

Methane emissions is a serious problem
of wetlands, and there have been several
methodologies to mitigating these effects
in constructed wetlands.

Is it possible to take these methodolgies
and design these constructed wetlands
with aesthetic considerations to
make them more palatable for their
implementation in urban environments?

FRESHWATER WETLANDS
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CAN WE UTILIZE WETLAND'S ECOSYSTEM
SERVICE IN URBAN ENVIRONMENTS?
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Solutions
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- Planting Design
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- Design

RESEARCH:
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Hypothesis: Constructed Wetlands can treat stormwater
runoff in urban environments while providing both an

ecological and aesthetic function.
Question: Can we design constructed wetlands to have both

an aesthetic and ecological function?

Hammer, D.A. (2020)
Klein, et. al, (2014)

Scholz, M. (2006)
Stanely, et. al,
(2022)

Zhang, et. al, (2017)
Wu, et. al, (2017)
Mander, et. al,
(2014)

Li, et. al, (2023)
Lee, et. al, (2006)
Brix, et. al, (1998)

Michael Tyler

LARC 8210
Clemson University
Dr. Hyejung Chang
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CAN WE USE
WETLANDS
IN URBAN
ENVIRONMENTS
TO TREAT
STORMWATER
RUNOFF?
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« Freshwater Wetlands are the most productive natural
resource in South Carolina (SCDNR).

« Freshwater Wetlands are the most biodiverse ecosystem
in South Carolina. (SCDNR)

« Wetlands are capable of breaking down heavy metals
and common pollutants found in stormwater. (Scholz, M.
2006)

« Oxygen released in the rhizosphere of plants in wetlands
allow microbes to live in the astronomical surface area
within the wetland. (Scholz, M. 2006)

« These microbes are capable of breaking down heavy
metals and polluntants into plant available forms that
are removed from the water. (Stanley, et. al, 2022)



SOURCES
Hammer, D.A.
(2020)

Klein, et. al,
(2014)

ARE ARTIFICIAL
OR MAN-MADE
WETLANDS
AS EFFECTIVE
AT TREATING
RUNOFF?

Constructed Wetlands (CWs) as a means to treat
stormwater and wastewater were developed by
engineers in the mid-twentieth century.

Constructed Wetlands are still capable of treating
polluted water even though they are artifically created.
(Hammer, D.A. 2020)

The design and implementation of constructed wetlands
has a significant impact on the effectiveness of the
wetland to remove heavy metals and pollutants from
the water. (Klein, et. al, 2014)

What design considerations are necessary to make these
wetlands aethestically pleasing to be used in high traffic
areas?



SOURCES
Zhang, et. al,
(2017)

Wou, et. al, (2017)
Mander, et. al,
(2014)

WHAT ARE THE
POTENTIAL
DRAWBACKS
OF USING
WETLANDS FOR
URBAN RUNOFF?

GLOBAL METHANE BUDGET 2017 ©PO

TOTAL EMISSIONS SIMCRPHERG e TOTAL SINKS

GROWTH RATE

+16.8%
592 (1400 19.5) 571
(554-614) (540-585)
a

108
(91-121)

production and use

) 4 B

227 28 190 39 531 40
(205-246) (25-32) (155-217) (21-50) (502-540) (37-47)

Sink from
chemical reactions
in the atmosphere

s and biofuel

; Wetlands
burning

Agriculture and waste

The anaerobic processes that the microbes use
to break down these pollutants produce both
methane and nitrous oxide.

Methane is a significant source of carbon
emissions feedback that contributes to global
warming.

According to recent studies, boreal wetland
methane emissions will continue to grow to
become the largest natural source of methane
emissions (Zhang, et. al, 2017).

There have been several strategies developed to
diminish the methane production in constructed
wetlands (Li, et. al, 2023).
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METHANE
EMISSIONS IN
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« Li, et. al, (2023)




SOURCES
Li, et. al, (2023)
Lee, et. al,

(2006)
Brix, et. al, (1998)

WHAT ARE THE
STRATEGIES
FOR REDUCING
METHANE
EMISSIONS IN
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Negative
Byproducts of
Treatment

Zhang, et. al, (2017)
W, et. al, (2017)
Mander, et. al, (2014)

Nitrous Oxide and Methane
are results of the anerobic
processes taking place.

-

Constructed
Wetlands
Effectiveness

« Hammer, D.A.
(2020)
o Klein, et. al, (2014)

CWs are effective at treating
urban runoff and wastewater.

Mitigating Methane
Production
Strategies

o Lj, et al, (2023)
e Lee,et. al, 2006)
e Brix, et. al, (1998)

There are several proven
methods for decreasing
methane production in CWs.

—)

Potential for
Urban Wetlands
as Stormwater
Treatment

ﬁ

Room for Research

Lj, et. al. (2023)
Shahid, et. al. (2019)

The role of macrophytes is
still undetermined in methane
production in CWs.

—

Effectiveness of
Wetland Treatment
of Polluted Water

Scholz, M. (2006)
Stanely, et. al, (2022)

Freshwater wetlands are
capable of breaking down and
absorbing heavy metals.




ROOM FOR RESEARCH

 Role of individual plant species on the
reduction of methane emissions in
constructed wetlands.

« Impact of stormwater on flora and fauna
within the constructed wetlands.

. Desicﬁ]n considerations to increase _
aesthetic function for high traffic areas in
urban environments.

QUESTIONS

« What native plant species are most
effective at treating common urban
runoff pollutants?

« What native plant species reduce
methane emissions in constructed
wetlands?

« What design considerations could make
constructed wetlands feasible in urban
conditions?




CONCEPTUAL
FRAMEWORK

Freshwater Wetlands are an incredibly
biodiverse and meaningful ecosystem for
plants and animals in SC.

Incredibly, these wetlands can act
as a filtration system for water, using
microbial organisms underwater to
break down and allow for absorption of
pollutant materials.

It is my belief that these ecosystems
could be a natural alternative to
traditional stormwater treatment.

In my research, | uncovered evidence of
the wetlands ability to filter water and the
negative side affects to these processes.

Methane emissions is a serious problem
of wetlands, and there have been several
methodologies to mitigating these effects
in constructed wetlands.

Is it possible to take these methodolgies
and design these constructed wetlands
with aesthetic considerations to
make them more palatable for their
implementation in urban environments?

FRESHWATER WETLANDS
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CAN WE UTILIZE WETLAND'S ECOSYSTEM
SERVICE IN URBAN ENVIRONMENTS?
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PROBLEMS:
Aesthetic Methane Flooding
Condions Emissions Myth
Solutions Solutions Solutions
- Vertical SSWF
- Topography - Unundation Freq. - Educational
- Planting Design - Plants Opportunities
i gg’;‘l‘é‘; Plants - Soil Amendments -Design
RESEARCH:

» Hypothesis: Constructed Wetlands can treat stormwater
runoff in urban environments while providing both an
ecological and aesthetic function.

e Question: Can we design constructed wetlands to have both

an aesthetic and ecological function?

Hammer, D.A. (2020)
Klein, et. al, (2014)

Scholz, M. (2006)
Stanely, et. al,
(2022)

Zhang, et. al, (2017)
Wu, et. al, (2017)
Mander, et. al,
(2014)

Li, et. al, (2023)
Lee, et. al, (2006)
Brix, et. al, (1998)

Michael Tyler

LARC 8210
Clemson University
Dr. Hyejung Chang



RESEARCH
STRATEGIES

POSITIVISM:
EXPERIMENTAL

POST-POSITIVISM:

CASE STUDY

Using Methane Mitigation Strategies in design of
prototypical constructed wetland.

Designing a prototypical constructed wetland with
aesthetic design considerations.

Testing methane emissions and comparing with
engineered constructed wetlands and traditional
retention ponds.

Developing and refining theory surrounding the use of
constructed wetlands within urban areas.

Studying the methane emissions, flooding contributions,
and effects of stormwater on flora and fauna in exisiting
constructed wetlands.

Developing a methodology for the implementation of
constructed wetlands in urban areas.



Imagine cities W

where urban
stormwater
was not only
moved away
and treated, but
contributing
to a bustling
and thriving
ecosystem
in the midst
of an urban
environment.

CONCLUSION
THE SIGNIFICANCE
THE GOAL

Imagine the
opportunities
for wildlife and
education that
these unique
and powerful
ecosystems can
create.
Imagine the
noises, smells,
sights, and
general feeling
this could bring.
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Godal

Design biodiverse landscapes that reinforce or generate feelings of awe, love,
connection, and relatedness in users and subsequently increase the number of
persons experiencing biophilia and exhibiting pro-ecological behaviors.

Hypothesis

Biodiverse landscapes positively affect user’s sense of self in nature, connectedness,
and likelihood of involvement in conservation or restoration behavior.



Purpose

Identify where my hypothesis fits
into existing body of knowledge
and whether my research
direction is valuable.

Rationale

My hypothesis makes several
assumptions, fundamental
concepts which will make it
testable of fail it from the start.

Urban environments can be
ecologically rich

Biodiversity benefits
experiences

Feeling as part of nature
(citizenship) corresponds with
pro-ecological behavior
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Biophilia Hypothesis

Biophilia” of the Greek root, “bio” meaning life and
“philia” meaning affection.

First used to describe the relationship between
humans and non-human nature by E.O. Wilson (1984)

ilson might have done better to say bio + sophy, or
knowledge and acquaintance with the living world,
which would more clearly include phobias.

Biophilic design, meanwhile, alludes to nature in
adoption of organic forms and material — the
inanimate — the biomorphic.



Extinction of Experience

s the phenomenon of the correlational
rise in biophobia with decreased

ld Devglq_pmen’r of Technology-based
exposure to wild areas. Civilization Rapid urbanization / c?rteJre(s c:der
Domestication poor design ?nnc(raercfslgr’:i]rig
“*Social/Cultural factors which have led us Agriculture indoors
here are well-illustrated by Zylstra et al.
( 14) Authoritarian .
. L _religious systems: [ p— pece
‘it is necessary for us to retain a rich for Nature amnesia
matrix of local wildlife habitats nearby”
(Pyle, 2016)
Colonialism/
3 R fi | logi D] d f fra-
“*Wilderness cannot only be places that ecrgﬁngg%higm TS Western

Perspectives

people must travel to view; they must

understand that even their

nelghborhoods are Opportumtles to Graphic adopted from selection of table 1 of Zylstra et al. (2014),

interact with nature (Mi”er & Hobbs, “Types and drivers of the human (Eurocentric/Western) disconnect from
nature”

2002)




Urlban Biodiversity

Potential:
Urban Habitat




Urban Habitat

Huge variety inisland size,
vegetative cover, and taxonomic
and genetic diversity (Threlfall,
2018)

More vegetation = more potential
biodiversity, especially for small,
highly mobile organisms(Tzoulas,
2007)

At least 70% of vegetation should
be native to support insectivorous
bird populations (Narango et al.,
2018)

Case studies show that areas
already disturbed by human
development still “contain
elements of biodiversity that
deserve attention from
conservationists (Miller & Hobbs,
2002)

Vegetative
Cover

Habitat Size or

Depth

% Native
plants

Biodiversity
Potential

Green Space
Connectivity

Site
Management



Landscape & User
Experience:

Landscape Quality
User Quality




Becoming a Citizen of the
Natural World

< Users with greater sense of Connectedness
to Natfure

L)

belonging in nature reap more
benefits, especially in more
biodiverse areas (Berto et al., 2018,
Totaforti, 2020))

<+ Liking nature is a self-supporting
feedback with experiencing
nature (Berto et al., 2018)

L)

>

L)

»  Aftention-engagement in nature is
the best way to form a relationship,
but even heavily-mediated
experiences can build a sense of Experience with Attention to
relating nature and self (Colleony Nature Nature
et al., 2020, Colleony et al., 2017,
Lengieza & Swim, 2021, Scott et al.,
2014




User Contribution to Experience

Experience in natural spaces
increases with biodiversity for all users
(Berto et al., 2018; Cameron et al.,
2020; Gunnarsson et al., 2016)

Forests are more restorative than Connection
parks (Colleony et al, 2017) to Nature

Users with a stronger connection to Enjoyment

nature will get the most out of
increased biodiversity, but sufferin
low-diversity environments (Berto et

al., 2018; Cameron et al., 2020) Res’rorg’rive
Benefits

Users can identify more diverse
landscapes on a comparative basis,
but rarely independently (Colleony et
al., 2017; Gunnarsson et al., 2016)

intermediate structural diversity are
most preferred. (Johansson et al.,
2014)




Landscape Contribution to Experience

» Biophilic design increases perception
of benefits to users. (Totaforti, 2020)

“+ Both nature-aligned and not nature-
aligned users perceive more benefits
from environments with higher biophilic

uality. (Berto et al., 2018)

“» Although childhood is often perceived
as the ‘best’ window to connect with
nature, it is far from the only time
people are perceptive (Colleony et al.,
2020; Lengieze et al., 2021)

“» Perception and experience are
reciprocal (Gunnarsson et al., 2016)
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Adaptation of categories of influences od perception from Khalidi
et al., 2022




Citizenship & Behaviors:

Measuring Orientation fo Nature
How Citizenship Shapes Behavior




Measuring Orientation to
Nature

Many ways of interacting
with nature, and many

) New Ecological Paradigm (NEP)
ways of relating

o Inclusion of Nature in Self (INS)
Surveys are stafistically

sound, measuring different Connectedness to Nature Scale (CNS)

facets of human-

. . Nature Relatedness Scales (NR-6)
environment connection

Love and Care for Nature (LCN)
GREEN Scale

Emotional
Cognitive
Parficipatory

Behavior




How Citizenship Shapes
Behavior

Connectedness to Nature is a
better indicator of pro-
environmental behaviors than
holding biospheric values (Martin &
Czeller, 2017; Totaforti, 2020)

Access to wilder/more diverse
green space correlates to more
ecological behaviors than very
urban green space (Colleony et

278 CONNECTEDNESSTO  pRO-ENVIRONMENTAL
Awe-inspiring environments, high- NATURE BEHAVIOR

quality nature, increase
connectivity and cooperative, pro-
environmental behavior (Yang et
al., 2018)




Research Strategies:

Questions
Methodology




Research Question

Which aspects of a natural(ized) landscape attract

Bugs ave so cadl the most attention and engagement?

- why so feaved & Increasing urban biodiversity is a matter of creating habitats, engagement

hated? means the habitat needs to be interesting to people as well so that humans
have more opportunity to observe non-human organisms.,
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Interviews

Gains more in-depth responses and nuance, best
paired with questionnaires/observation

Questionnaires

Self-reported datais great for assessing how people
feel, there’s always risk of bias inthe questionnaires
and in reporting but efforts to mitigate make this
worthwhile.

Case Studies

Observation identification limits utility

This method has a high cost to conduct, but provides
data which may be subconscious and not accessible
through questionnaires or interviews.

- Our mindsets and hearts must be transformed.

Lowest cost due to having been performed already
by someone else, but poor to nonexistent variable
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Methodology

Seek out case studies to form broad
categories

|ldentify patterns through questionnaires
and interviews

Apply isolated traits from prior research
methods to an observational study
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Bugs awe so cool

Interviews
Gains more in-depth responses and nuance, bast
paired with questionnaires/observation

Questionnaires

Self-reported datais great for assessing how people
fael, there's always risk of bias in the questionnaires
and in reporting but efforts to mitigate make this
worthwhile.

Case Studies

Lowest cost due to having been performed already
by someone else, but poor to nonexistent variable
Observation identification limits utility.
This mathod hasa high cost to conduct, but provides
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Landscapes & Behavior

Biophilic design increased

sociability in study groups (Totaforti,

2020)

Access to non-urban green space
positively correlates to pro-
ecological behaviors, while access
to urban green space does not
(Colleony, 2020)

Attention Span

Sociability

Cooperation

Physiological
Relaxation
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