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1. Aseries of sequenced
drone imagery
from XL Lab's post-
hurricane performance
assessment of the
firm's waterfront
design work shows user
occupation.
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ABSTRACT

As our cities and environments become more complex and face
unprecedented challenges, it is no longer sufficient to design
for aesthetics alone. Urban design, landscape architecture,
and planning now demand going beyond typical design
services to support deeper insights via foresight, research,
experimentation, and innovative advocacy. SWA is one example
of addressing these emerging complexities through two-year-
old XL Lab, the firm’s platform for structured research and
innovation projects. XL Lab differs and shares attributes with
dedicated research teams in firms from allied fields such

as architecture and engineering, where research entities

that inform practice have been operating for longer than in
landscape architecture. This article discusses the need for
research in design now, what factors formed distinct research
and innovation teams across the industry, their models and
approaches, and how firms identify and prioritize research
themes or issues taking XL Lab and another two research
teams as examples.
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SPHERICAL PANORAMA

HKEEREY AN

MIXED REALITY 360 VIDEO
RATE 360° &R

XL Experiments in Landscape and Urbanism

TYPES OF
IMMERSIVE
ENVIRONMENTS

TR IR
Immersive environments is a term we use MIXED REALITY (MR)
in this report to include several emerging Often also interchangeably called
technologies with similar perceptual qualities. augmented reality, MR overlays 3D models
‘These vary in the type of space you can inhabit or animations onto existing conditions. Key
and how mobile the viewer is within that space. words include: Pokemon Go, Snapchat

filters, and Microsoft Hololens.
SPHERICAL PANORAMA
‘This environment will be familiar to most. 360 VIDEO
An example, Google Street View, uses a series “This is a video format where the camera
of stitched spherical images that you move captures a sphere. Videos tend to record
through to create the illusion of real space. real places and events, and the viewer can
look all around during playback. YouTube,
VIRTUAL REALITY (VR) Facebook, New York Times, and other
‘The gaming and real estate industries have ‘major media outlets already have platforms.

invested heavily in VR. A modeled space is ‘They sce this medium as the new way to

created and textured and can then be moved deliver journalism. Filmmakers are making
through by the user. Key words include: Oculus short narrative films. Key words include:
Rift, Head Mounted Display (HMD), empathy spherical, nadir, and Ryot.

machine.
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3. Inprogress research
from XL Lab on human
behavior in urban
plazas using machine
learning
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) This information came
from a conversation
with Mary Daniels,
the special collections
librarian at Loeb
Library, Harvard
Graduate School of
Design in 2011.
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The Need for Practice-Based Research
Now

Landscape architects today are increasingly
working at larger scales, on more complex
projects with multiple consultants, and with
greater accountability of performance and
sustainability. Charles Waldheim has called
landscape architects the urbanists for our
age!. Teams are now led by landscape
architects like James Corner on large
public projects like the High Line in New
York. Gone are the days when Dan Kiley,
with a pitcher’s worth of margaritas, would
sketch out dozens of landscape plans after
dinner”. Landscape architects today have
to understand many issues: transportation
and mobility, emerging technologies such
as autonomous vehicles or smart cities /
Internet of things (I0T) devices, ways to
expand community engagement around
new and long-period issues such as climate
adaptation, the intricacies of shrinking
public investment in public space and
infrastructure, and new methods of site
performance analysis and monitoring, for
instance. New conditions or ambitions in the
field ask designers to understand disaster
mitigation planning, safety provisions
conventionally provided by grey infrastructure
like flood protection, the pressures of rapid
urbanization, the renovation of endemic or
historical ecosystems, restoration of heavily
degraded or polluted sites, and unfamiliar
cultural practices and histories, among
other things. It is also no longer adequate
to solely cursorily understand these issues
or farm out the work to an outside expert.
To develop truly innovative, synthetic and
holistic approaches to designing or planning
with these complexities, the contemporary
landscape architects must acquire an
intimate and sophisticated knowledge on
them.

This is why research is so crucial in
practice today. Some questions cannot be

answered by a literature review, google

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

search, or expert in “best practices.”
Answers or strategies sometimes must come
from site-specific analysis or customized
information gathering. Sometimes new
technologies developed for other purposes
have to be modified or guinea pigged for a
new use or application. Scenario predication
is also critical for projects to serve for over 50
years or adapt to multiple future conditions,
because new causes may emerge every year,

from droughts to new fabrication methods.

A Range of Approaches to Research in
Practice

Here we will look closer at three models of
doing practice-based research that span the
architecture, engineering, and construction
industry (AEC industry): the model of SWA
Group focuses on urban design, planning, and
landscape architecture, while those of Arup
and MASS Design deal with engineering and
consultancy, and architecture respectively.
They are all committed to analysis, research,

foresight, and other innovation efforts for
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questions and new challenges above,
under the concept “incubating innovation
in practice” with dedicated research teams,
identified methods, and international
practice, which distinguish them from those
do ad-hoc research projects in many AEC
firms, while different from each other on the
research impetus and operation system.
SWA's impetus came from its history
of research initiatives since 2008, the
multiple site scales from district to
corridor and international contexts with the
accompanying large issues in its projects.
Arup set out this “to actively help Arup and
our clients manage and thrive in a changing
world” by monitoring the potential drivers
changing the future built environment. MASS
Design recognized the research necessary
and aimed to optimize their design work in
healthcare contexts with it. They all realized
from the increasing anecdotal feedbacks
of completed projects that post-occupancy
evaluations were necessary, and it was
important to invest time in pre—design.m

In terms of research approaches and
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Cleaner air E&EMNES

Cleaner water B4 #97K

Healthcare savings & BT REMA
Reduced flood risk &K% K&
Increased biodiversity 12E 44 LHEM

R

Increased economic activity 1S 2 EKE
Carbon and energy savings BRHFREIR S 8ETRT L
Reduced costs of crime B&{EICIRE AL AIIR K
Greater inward investment % &9xt IR HA
Reduction in unused land /DK FI AL
Reduced pressure on city infrastructure

R T B R B

Reduced costs of pollutants and contaminants
PRI RIS RIS AR AR R

Improved visual amenity
ARAL N E

Improved microclimate
INSUERRE

models, the three firms represent variety.
Arup is the largest firm and MASS the
smallest (but with the largest ratio of
research staff to designers). Arup has had a
dedicated research team for 16 years, which
is also one of the longest established; MASS
for 10 years, and SWA for 2 years, although
its research may have been carried out in
other contexts. The Arup Foresight, Research
and Innovation (FRI hereafter) group as it

is called, operates as a consultancy with
staff spread across six offices, taking the
lead in five regions. MASS Design, a non-

profit enterprise, has a dedicated team
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Increased attractiveness of shopping
environments and high streets
FEHIHRHEMEYIAANRS RS
Increased footfall to shopping environments

TaI T B R B R N

Reduction in unused land
Reduced pressure on city

EFRENES

BERTRERR

based in Boston working part- or full-time
on analytical research projects depending

on partnerships. In 2016, SWA established a
research and innovation lab, XL: Experiments
in Landscape and Urbanism, or XL Lab for
short. It operates with two principal advisors,
two co-leads, and eight rotating members in

each design studio.

Research Areas and Projects

These practice-based research teams
do varied projects. At SWA, the project

categories are: foresight, research,

Cleaner air E&EMNES

Cleaner water BF4#97K

Healthcare savings 54 BT {RIEMA
Reduced flood risk &K% KBS
Increased biodiversity 124 LHEM

Increased economic activity 12E 25 EKE
Carbon and energy savings BHE IR S 8R4
Reduced costs of crime F#{EKIEIRIE AL AYIRE
Greater inward investment % 893 I H

Reduced levels of worker Sickness

82 gz

WO RFI AR T
infrastructure JE2 3 T EAIHE i f 1o

Reduced costs of pollutants and contaminants FE{EIREEIS & A AR &

Saleability $HE& ¥

sed property prices

land values TH{MEIRTF
Inward investment opportunities X #A#

Improved prospect of gaining planning permissio

J ARIVFeIBRHL AT BEMEIE AN

Reduced heating and cooling costs
IR S AT R
Increased property value

N ERT

Improved workplace productivity

10 Arup

visualization and simulation, and topical. This
means methods vary from anticipatory to
analytical, and may involve experimentation
with new tools and experiences or an issue-
driven investigation. A review of XL Lab
projects to date would include research

and innovation work mainly related to six
areas of expertise within the firm: cities

and urban conditions, communities, water,
infrastructure, mobility, and health. The

XL Lab initiates original research projects,
facilitates others’ individual and group
investigations, and curates and disseminates

existing research, innovation, and thought
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leadership in order to build links across
projects. Research areas of importance are
identified by XL researchers, design and
technical principals from past design project
needs, and the interests and concerns

of each studio. Projects are prioritized
according to their timeliness, benefit to

the largest number of project types and
studios, and partner commitments. Since

its inception, XL Lab’s independent and
partnered projects have included: a series of
experiments with immersive environments
and technologies such as mixed reality, a
foresight project looking at five global cities
in the near future, contributions to the firm'’s
wide pro-bono Resilient Cities Project,
research on conventional and unconventional
building materials, and a post-hurricane
performance assessment of our waterfront
design work. Current projects include a study
on the relationship between open space
creation and health outcomes, a research

on human behavior in urban plazas using
machine learning, and an economic and
spatial investigation of modern American
boomtowns.

The SWA Resilient Cities Project in
Miami can elaborate XL's research mode as
an example. The larger pro-bono Project,
led by the CEO and gathering researchers
from across the firm, sought to improve
life in dense urban places around the globe
through partnerships with city leaders,
research, site visits and meetings, and a
charrette-workshop focused on a relevant
local and regional issue. The research for
Miami supported three SWA teams focusing
on three scales and six sites, providing
place-based information, site information,
and background material on risk, resilience,
projections, and coastal strategies for
adaptation, both physical and planned.
Findings included projection of regional- and
site-level sea level rise extents, conditions
particular to coastal flooding in South
Florida, planned development patterns,

and case studies. They were gathered in a

SRS/ EMsCEE LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

briefing book that included: regional and
site basemaps with city jurisdictions and
neighborhoods, transit and circulation,
flooding extents at 1 feet increments,
median income, and land use; a visual
glossary covering specialized terminology
and local issues like porous limestone,
backflooding, saltwater intrusion, storm
surge, king tide, hurricane history,
barrier islands, and tidal marshland;
site information; and an appendix with
documentation from partner agencies,
relevant news, and excerpts from select
reports. The research team included leaders
and researchers of XL, SWA staff working
primarily with the Chief Resiliency Officer at
the City of Miami as well as individuals from
the non-profit the Trust for Public Land,
and the South Florida Regional Planning
Council. The three SWA teams used XL
research materials to develop resilience
strategies using landscape infrastructure
and presented their charrette results in a
public forum in Miami in June 2017. The
results were also presented to the sitting
City of Miami Sea Level Rise Committee.
Practice-based research projects
within the FRI Team at Arup are primarily
foresight-focused. They mainly relate to
Arup’s expertise of aviation, architecture,
energy, transport, water, planning, digital,
and advisory services. Issues of importance
are identified through their Drivers of
Change framework organized into five
categories, or lenses, based on their main
area of impact: social, technological,
economic, environmental, and politicalm.
These categories, collectively referred to as
STEEP, collect issues like water scarcity,
nano-hazards, user-centricity, big data, and
population growth, which were reflected
from interviews, research, workshops, and
consultation with specialists. Projects are
scheduled based on client requests and
internal priorities. Projects have included:
Campus of the Future, Climate Change
and Ocean Health, Rethinking Urban
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(Ratio of ORs to LDRs) ( FA=5LDRFEEMNEEL )

Operating room (OR) access is a critical component of
capacity for performing both scheduled and emergent
cesarean deliveries. Access is a function of the physical
space (number and availability) as well as staff to provide
anesthesia and perform the surgery. OR access was
measured as a ratio of ORs to LDRs for each facility

Ratio of OR to LDRs F A= 5LDREFEHEELL

(o]

OORs/2LDRs

EFAR=E / 2N LDRFF

I

Minnesota Birth
Center

RETED B

If a woman requires higher level
care, including surgical intervention,
during labor or delivery, she is
transferred to The Mother Baby
Center (across the street). A solid
relationship between staff, as well as
admitting priveleges for Minnesota
Birth Center midwives allows for

tounderstand how the relative capacity of the unit to
perform a cesarean delivery versus a vaginal delivery
would impact treatment intensity. Based on insights
from a facilities manager on our advisory board, we
hypothesized that a higher ratio of ORs to LDRs may
be associated with higher cesarean rates through a

“supply-induced demand mechanism”: the more readily

accessible the OR, the fewer barriers to performing
surgery. Of note, freestanding birth centers do not contain

1:8
2ORs /17 LDRs
2ANFARE /174 LDRBE

Providence Portland
Medical Center

BRI R T

Providers at Providence
Portland Medical Center
confirmed that they feel a
scarcity of ORs on their unit,
requiring use of the hospital’s
main OR (which is located in
an adjacent unit) as often as
“a couple of times per month.”
-Director of Perinatal Services

1:4
6 ORs /24 LDRs
6N FARE / 244 LDRKE

Woman's Hospital

ARER

Four of Woman'’s Hospital six
ORs are dedicated for OB
use. The unit also has access
to two ORs which are shared
with the adjacent GYN
surgical unit. Their nurse-
manager estimates they use
those overflow ORs only two
to four times per year.

2 To learn more
about the project,
please visit https://
massdesigngroup.org/
work/design/maternity-
waiting-village.
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* Drawings not to scale
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Tuba City Regional
Health Care Corporation

FETXEBETREAT

Until 2005, the unit did not have a
dedicated obstetrics OR. When the unit
was renovated, a PACU and two ORs were
converted from office and storage spaces.
One OR belongs to Labor + Delivery; the
other is technically for general surgery. "In
eight years, we've only used both ORs for
c-sections once or twice."

-Acting Supervisor

smooth and easy transfers.

Mobility, Blockchain Technology, Future of
Project Management, Exploring the Future
of African Cities, Technology Timeline
2017, Living Workplace, Drivers of Change
Mobile App, The Circular Economy in the
Built Environment, and Cities Alive. These
projects worked with commercial property,

planning, project management, rail, retail,

architecture, and other experts within Arup.

One of the Arup projects, Cities Alive,
was a collaboration between the landscape
architecture and FRI teams rethinking
green infrastructure'. The concluding 160-
page report covered social, environmental,
and economic benefits, the case for green

infrastructure, how to achieve green

infrastructure, and strategies for designers.
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The research was supported by the
Landscape Institute and Royal Botanical
Gardens, Kew and included case studies of
best practices across the globe. Five key
requirements were found significant for
cities: 1) urban green is recognized as more
than aesthetic, 2) landscapes become multi-
functional, 3) creative design delivers a green
city ecosystem, 4) technology is utilized

to evaluate ecosystem services of nature,
and 5) an integrated approach to delivery is
maintained. The research concludes “urban
landscapes are increasingly being designed
to support efficiency, community health,
climate adaptation, space security, resource
production, and economic development.

Our cities are facing an uncertain future,

3 © Mass Design

which may include underground roads and
automated transport, permeable pavements
and water roofs, vertical farming and even
glowing trees."™

Research projects at MASS Design are
primarily analytical, related to the firm’'s
expertise in health, design, and stakeholder
engagement. Issues are identified by
firm leadership and philanthropic or non-
profit funders and prioritized according
to partnerships. Research projects have
included: Purpose Built, which looks at
the impact of capital projects; Catalytic
Infrastructure, on the root causes of cholera;
True Value, on the ways in which design and
construction affect educational outcomes;

Maternity Waiting Village Evaluation in

VOLUME 6 /ISSUE 5/ OCTOBER 2018
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A page from the

final report of Mass
Design's study of the
relationship between
hospital architecture
and cesarean rates,
The Impact of Design
on Clinical Care in
Childbirth. The page
shows the ratio of
operating rooms (ORs)
and labor-delivery-
recovery rooms (LDRs)
of four facilities.
Research from

MASS Design on the
economic impacts of
local investment and
job creation in the
Democratic Republic of
Congo related to Ilima
Primary School.

Malawi, looking at how design influences
user satisfaction?, and The Impact of Design
on Clinical Care in Childbirth, on the relation
between hospital design and C-section
rates. Projects were completed with various
partners such as the Harvard T. H. Chan
School of Public Health, The United States
Agency for International Development,
Pershing Square Foundation, Ministry of
Education at the African Development Centre,
and the Rwandan Ministry of Health.

Looking at The Impact of Design on
Clinical Care in Childbirth offers more detail
into MASS' research process. The study, in
partnership with the think-tank Ariadne Labs
and funded by a grant from the Robert Wood
Johnson Foundation, sought to understand
why C-section rates varied when not informed
by comorbidities like diabetes, obesity, or
high blood pressure or maternal risk factors
like ethnicity, income, or education level. This
Phase 1 study looked into what elements in
a hospital environment might be affecting
cesarean rates and whether architectural
design could reduce cesarean delivery rates
by looking at hospitals with C-section delivery
rates as low as 7.1% to as high as 69.9%.

The researchers concluded that the hospital
facility itself was a risk factor after looking

at hospital rooms, the delivery units, and the
facility sizes in 12 birth centers and hospitals
across the U.S. Future work on this topic is to
provide guidelines to the design of facilities
undergoing construction and renovation to
optimize care in childbirth.

The aims of these three labs vary from
understanding future trends and conditions
to analyzing the impacts of past work. The
purpose of a practice-based research project
might be to offer clients the “future proof”
designs or plans for change, to learn about
unexpected ways their designed spaces are
utilized, to test the intended performance of
a landscape, to experiment with new tools
and technologies for visualization, simulation,
or engagement, to deepen knowledge in

adjacent fields and sciences in order to

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

arrive at a synthetic design proposition,

to identify more sustainable means and
methods of building, or to understand the
design’s multifaceted effects or influence on
economic, health, and other outcomes.

To address increasingly complex
environmental, technical, and cultural
issues, new forms of practice in design
have emerged, and established practices
are evolving. In the face of issues such as
extreme weather events, rapid technological
advancements, and increased urbanization,
it is no longer sufficient to make landscapes
and urban environments that are solely
beautiful and well built. We must consider
how to design more effectively. In many
ways that requires better research
approaches, more collaborative networks,
and being at the forefront of changes in
the field, the market, and technology. In
face of this increasingly demanding design
environment, these research practices help
to further a conversation on how designers
can be more informed, more able to build,
and evolve. LAF
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