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ABSTRACT

Perceiving and understanding topography is not only fundamental for landscape architects, but also a
core issue in landscape construction practice. In this interview, two prominent scholars, Karen M’Closkey
and Keith VanDerSys, offer their insights about the theoretical and historical foundations of topography
in landscape architecture, the influence of mapping on landscape architects’ site observations and
design actions, the role of new navigation and sensing technologies in understanding and designing
landscapes, and the enriched visualization methods for landscape design by advanced digital media.
Finally, they also share their teaching experience in training students about site surveying and its
translation into design responses.

HIGHLIGHTS

» The decisions landscape architects make about what and how we represent topography set the
ground—conceptually and practically—for design

» Mapping exerts a huge influence on how we understand or convey an idea about a place or site

» The flood zones depicted on maps are not physical realities but statistical inventions about certain
kinds of storms and floods

« Landscape architects tend to be users, rather than makers, of environmental and spatial data, who
may not have a thorough understanding of those data sets

» Teaching the “how” without the “why” leaves students without the capacity to utilize media critically
and imaginatively
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Introduction about Karen M’Closkey and Keith
VanDerSys

Karen M’Closkey and Keith VanDerSys are faculty in landscape
architecture at the University of Pennsylvania’s Weitzman

School of Design, and co-founders of PEG office of landscape +
architecture and Penn’s Environmental Modeling Lab (EMLab).
Their work focuses on the opportunities and limitations enabled
by advancements in digital modeling, and how the assumptions
embedded in our methods and tools shape our understanding of
landscapes and environments. Their work has been acknowledged
through numerous awards, exhibitions, and fellowships, including
a Pew Fellowship in the Arts, and their work has appeared in

over seventy design publications. They are guest editors of LA+
GEO (2020) and LA+ Simulation (2016), and authors of Dynamic
Patterns: Visualizing Landscapes in a Digital Age (2017). Their
forthcoming edited volume is titled Media Matters in Landscape
Architecture (2024).

What do you think is the importance of topography for
landscape architects, conceptually and practically?

Karen M'CLOSKEY (M’CLOSKEY hereafter): The term
“topography” originates from the Greek words “topos” and “graphia,”
which mean “place” and “writing.” In this way, topography is
already understood as a description of a place that is material and
representational. As an act of graphic delineation (usually through
maps or charts), topography means to “write, record, or describe”
natural or human-made features and their relative relationships.
The decisions we make as landscape architects about what and
how we represent topography set the ground—conceptually and
practically—for design. We rely on disciplinary conventions for
drawing topography; however, it is easy to forget how these came
to be—how inventions became conventions—and how they frame
how we see and understand landscapes.

On a practical level, topography—as the ground to shape space
and support a variety of conditions and qualities—is foundational
for landscape architecture. As a graphic representation on a map,
topography is thin, but as the design of ground, it is thick. It is
the interface of soil, water, air, and plants, and supports human
inhabitation.

Keith VANDERSYS (VANDERSYS hereafter): Representations
of topography shape our understanding of site conditions
and precede the territories in which we work. Consider the
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1. Visualization via hachuring. The drawings (bottom) depict stormwater rates (heavy,
medium, and low flow volume, from left to right) and pollution levels: line length
represents the slope of the topography; line thickness and darkness depict water
quantity and quality, respectively. The physical model (top] is an interpretation of
the drawings.

convention of the contour drawing, for instance. We take this as

an ontological given. Of course, like all graphical methods, it is an
abstract representation—of the ground in this case—illustrating
the elevations on the surface of the earth in a measurable and
quantifiable way. Hachuring—the repeated, parallel strokes spaced
apart at varying distances to depict gentle or steep slopes—was
the accepted method for representing terrain prior to the use

of contours. Hachuring gives an impression of topography’s
qualitative aspects—its form, relative steepness, shadow, etc.
(Fig. 1), whereas contouring is standardized and quantitative—
it depicts elevation numerically using individual, continuous lines
of uniform thickness. The advancement of trigonometric surveying
provided a repeatable and quantitative representation of the
terrain via contour drawing. It revolutionized the way maps were
drawn and remains an integral part of the practice of landscape
architecture today. However, with the latest technology, which
makes it easier to move from survey to model to construction, we
may see contours go the way of the hachure in terms of technical
drawings.
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How do you understand the importance of mapping in shaping
observations and thereby influencing actions by landscape
architects?

M’CLOSKEY: Mapping exerts a huge influence on how we
understand or convey an idea about a place or site (Fig. 2). It is
very important to consider what is being depicted. It has been more
than three decades since the rise of critical cartography and its
lessons demonstrating the highly selective and political nature of
mapping, upending any naive notions that maps represent “actual”
conditions objectively. As many scholars have argued, maps are
representations of power, politics, and ideology. But as others have
demonstrated, there are also far more diverse and complex mapping
practices than those of the state or as a delineation of territory.
Nevertheless, landscape architects often work with maps and

mapping conventions derived from existing sources, such as state
or national governments. Such maps are pre-defined and spatially
bound, already with a high degree of interpretation of data. As Keith
just mentioned, we rely on disciplinary conventions, but as I already
said, we easily forget how the inventions became conventions, and
how they constrain how and what we see.

For instance, when we talk about existing data sets, the
resolution of information is incredibly consequential. We describe
this in two recent chapters: “For Whom do we Account in Climate
Adaptation?” for the book A Blueprint for Coastal Adaptation™ and
“Modeling” in The Landscape Project.”) We write about how the
coastal regulations in the United States are based on determinations
of how flood plains are delineated, which is related to insurance
policies, and there is a lot of inequity in the regulations. But data
with different resolutions would change how the flood plain is

2. The application of different international land cover classification standards to the same place (Stone Harbor, New Jersey, USA] clearly demonstrates how the spatial and

thematic structure of various classification systems frame our understanding of the landscape. A comparison among the legends shows similarities and differences in how

land cover themes (i.e. classifications) are defined. See Ref. [3] for a detailed explanation of multispectral imagery and land cover classification systems.
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delineated and therefore would alter what can be built and where.
The flood zones depicted on maps are not physical realities; they
are statistical inventions about certain kinds of storms and floods.
The flip side of this example is what gets excluded from flood zone
designations. For example, so-called minor flooding can greatly
impact people’s lives, but these small “events” escape the resolution
of current methods of flood modeling and mapping. In other words,
the information represented in extant map sources is limited to
that which can be captured with current sensing technologies and
surveying practices, and those are the standards by which much
landscape practice is delimited. This is what we mean when we say
it is important to not take for granted the information that we find
on maps.

VANDERSYS: If we want to capture higher resolution imagery
about a site, which includes elevational information, we can use
low altitude sensing technologies, like drones (Fig. 3). Conversely,
when gathering imagery at larger scales and longer time frames,

a good deal of the information comes by way of satellite sensing.
This information gets translated into the maps and models that
we (landscape architects) often use as the basis for our designs.
We tend to be users, rather than makers, of environmental and
spatial data. As users, we may not have a thorough understanding
of those data sets. There are a lot of underlying limitations, such as
the way land cover is typically classified. The National Land Cover
Database (NLCD) in the United States classifies land cover into 11
classes, which can be too broad to be useful for design purposes.
This is especially true in dynamic and rapidly changing areas like
coastlines. If we are to make proposals for their alteration, it is
important to understand the limitations of our standardized tools
and representations, and to consider how landscape architects can
more expansively engage in shaping environmental visualizations.
This means that we should develop practices, protocols, and
processing techniques to capture conditions that might be excluded
from the conventions.

How do you consider the role of site surveying in landscape
design? What have been the impacts of aerial and satellite
navigation and sensing technologies on the methods for
understanding and designing landscapes?

M’CLOSKEY: Field surveying is, obviously, not recent. Before we
had fancy equipment such as Global Positioning Systems (GPS)
or drones, landscape architects participated in surveying, and
translating surveys into maps. But with satellite technologies
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3. UAV (unmanned aerial vehicles) Elevation Composite, as a digital model, simulating
existing dike and planned sediment placement areas for Maurice Bay, New Jersey,
USA. The existing elevation and vegetation assessments will be important for
gauging changes in sediment movement after placement.

and images about the global environment—atmospheric carbon
simulations, sea level rise maps, views from outer space, and so
on—we have a concept of earth and atmosphere as environmental
objects. No matter how local we are working, we all have the idea of
global environment in our minds. But for the purpose of proposing
physical designs in specific places, as landscape architects do,
those kinds of representations are not directly usable—we cannot
just zoom in on aerial and satellite images. Although the earth

is pervasively sensed, that information is not adequate for local
conditions. This is why landscape architects doing their own
surveying can provide a different reading and interpretation

of the site. As we argued in a recent essay, titled “Behind the
Scenes,”™ landscape architects in general are not too familiar

with practices of data collection, delineation, and classification.
Without understanding the biases in the given datasets, we lack
the ability to change the practices and the resulting maps and
models. Practically speaking, site-collected sensing and survey
data can be used, for example, to customize land cover maps in
order to track changes in the landscape (Fig. 4). The problems of
land cover classification notwithstanding (and there are many), we
have employed these methods for some of our work in New Jersey
at The Wetlands Institute where we are monitoring changes to the
high marsh grass through repeated surveying, something that the
institute is keen to know since it is trying to protect that particular
habitat for nesting birds. The resolution of information and
infrequency of collection in standard land cover maps could not be
used to do this work.
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VANDERSYS: Given that the availability of remote sensing and
survey technologies has rapidly changed in the last decade—such as
unmanned aerial vehicles (UAVs), multispectral and hyperspectral
imaging, and high-accuracy survey equipment—landscape
architects can more easily make their own data and models. The
use of these technologies expands our sensory limits, allowing
landscape architects to register and record phenomena beyond
what we can see or hear with our own eyes and ears. This alters
how and what we understand about particular characteristics of
the landscape, such as plant health, which cannot be observed with
standard site surveying methods (Fig. 5).

Additionally, the widespread availability of geo-referenced
data made possible through GPS has certainly revolutionized how
spatial information is derived, and that changes how spatial data
are made and used. If the map precedes the territory, as has been
often quoted, we must also acknowledge the equally consequential
fact that the survey precedes the map, or in the case of today’s
technologies, the survey precedes the model. As makers of survey
data, landscape architects could introduce hybrid or multilayered
information about a site that is usually excluded in a traditional
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30% wetland loss

4. A comparison of projected wetland
loss using the NLCD (top) and
custom land cover created using UAV
multispectral imaging (bottom). The
center images show the remaining
wetland areas in 2070. The images on
the right show the amount of wetland
loss from 2020 to 2070.
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engineering survey. For instance, information collected from remote
sensing technology can be used to create customized elevation

and land cover maps, which are key inputs for simulation models.
Unlike static modes of representation, time-based media allow us
to engage processes, like water or sediment movement, that shape
landscape change (Fig. 6).

As map reading involves personal interpretation that might
vary among individuals, how can we increase the legibility and
readability of our map representations?

M’CLOSKEY: Maps are drawn for particular reasons and can

be interpreted in myriad ways. However, maps are more than
spatial repositories that just convey information. As geographers
(John Brian Harley, John Pickles, Denis Cosgrove, etc.) amply
demonstrated in the 1980s and 1990s, they are instruments of
political power, ideology, and governance. This scholarship was
instrumental in “deconstructing” and exposing the hegemonic “view
from above” favored by the state and military to assert forms of
cartographic control through maps. Yet it offered little instruction
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5. Along with survey elevations, UAV multispectral imagery was used to locate zones
of high marsh grasses throughout Jenkins Sound Bay, New Jersey, USA. The
images depict in detail the locations of the high marsh that remain on Sturgeon
Island (left) and Ring Island (right).

6. Multi-year UAV surveying of sediment placement on Sturgeon Island Documenting
and measuring changes in vegetation patterns is important for evaluating wetland
restoration efforts that use experimental sediment placement strategies.

on how to make better or different maps to counteract such
dominant forms of cartographic knowledge. Landscape architects
like Anuradha Mathur and Dilip da Cunha and, more recently,
geographers like William Rankin provide inspiring examples of
counter-mapping, albeit in very different ways. There are many
examples of maps that stress the social and political dimensions
of landscape as a basis to, hopefully, create more equitable
spatial representations, or at least use them to reveal inequities.
Additionally, wiki-based platforms like OpenStreetMap (OSM)
offer a different approach to mapping—one where geographical
information is crowd-sourced voluntarily by amateurs, and free to

o1 © Karen M'Closkey and Keith VanDerSys
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users, rather than a cartographic authority, centrally controlled by
experts. OSM contributors add local features that they are familiar
with. These are often in remote areas missed by global maps, such
as those provided by Google, but that have information that may
be more useful locally. So, the short answer to your question is that
anyone can make a map and the question of legibility depends on
what use or for whom the map is intended.

VANDERSYS: We might also ask whether we should map something
at all. Mapping something and making it visible and knowable is
not always a good idea. Take the example of ocean floor mapping.
Less than twenty-five percent has been mapped with high detail.
There is both excitement and trepidation about the Seabed 2030
Project to survey the entire ocean floor in the next decade. This
could facilitate exploitation by the mining and fossil fuel industries,
or it could initiate greater protective regulations of yet unseen
underwater topographies and the life it supports.

The development of digital media enriches our methods of
visualization for landscape design. What sorts of digital tools
are demonstrating their potential in landscape architecture?

M’CLOSKEY: Digital media is such a broad, encompassing term.
Obviously, the increase in computing power has led to quicker

and more efficient photorealistic 3D rendering applications,
including software like Blender, Lumion, and V-Ray. Also, recent
developments in artificial intelligence (AI) have exploded. The

rise of deep learning algorithms for Al-enabled image creation
platforms including DALL-E, Midjourney, and Disco Diffusion is
now available. With the input of only a couple of words or phrases,
these Al engines quickly generate myriad novel and imaginative
images. I'm sure you are aware of the equivalent development of
ChatGPT and the problems this is causing in terms of authorship,
plagiarism, and some of the disturbing content that users have
been able to create with it. But given that the focus of this interview
is on topography, mapping, and construction, a more pertinent
technological transformation has been the pervasive integration

of GPS into nearly every facet of life in the past few decades—
agriculture, transportation, finance, science—they are all reliant on
GPS. In terms of topographic design, parametric software like Rhino
and Grasshopper has opened up a lot of opportunities for formal
exploration and this has also impacted how physical models are
made. All of the fabrication equipment that goes along with digital
modeling has seen an upsurge in design offices’ use of laser cutters,
CNC mills, and 3D printers.

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS



7. Numerical model
(SRH-2D + ADCIRC)
simulations testing
the impacts of
nature-based
infrastructure
interventions in
Maurice Bay, New
Jersey, USA.

8. Physical sediment
table simulations
testing the impacts
of nature-based
infrastructure
interventions in
Maurice Bay, New
Jersey, USA.
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@ Snghetta designed a 19 hm’ park for the outdoor area of Swedish national
laboratory MAX IV, providing the landscape solution for ground vibrations
mitigation, stormwater management, and meeting the city’s sustainability goals.
For more details, please see Snghetta project “Max IV Laboratory Landscape.”

VANDERSYS: As [ mentioned earlier, the widespread availability
of geospatial data is fundamentally changing our methods of work.
For instance, one of the things available to us, at least in the United

States, is the vast amount of geo-referenced information. Geo-

referenced data facilitates greater interoperability among analysis
(GIS), modeling (CAD), and simulation (CFD) software which,

7 | A in turn, allows landscape architects to engage more fully in the
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o Tde SedmetDiouton: g ‘ Low Tide Sediment Diiuton: Postrerentin - consequential processes that shape landscape change, like water,
| b | air, and sediment flows. For instance, computational and physical
simulation models, like CFD and hydrology tables (Figs. 7, 8), can
help us understand sediment deposition and erosion in coastal
environments impacted by our changing climate.

While still nascent, GPS-enabled construction equipment will
continue to change how we deliver and construct landscape
architects’ designs. We saw this in recent projects like Snghetta’s
Max IV Laboratory® built in 2016. Geo-referenced site survey
data enabled the design team to develop and test a series
of landform options that were evaluated for acoustic and

hydrological performance. The selected terrain configuration

was then converted back into a geo-referenced point cloud and
used to guide GPS-enabled land moving equipment. Projects like
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environments; a condition with which landscape architects must
inevitably contend.

M’CLOSKEY: [ would like to add that this is not necessarily a
positive development. There are downsides to automation that
we should not ignore, particularly as it relates to jobs. These
technologies are changing site construction but not always for the
better.

Do you think there are any misunderstandings or misuses of
such digital technologies and tools by landscape architects?

M’CLOSKEY: [ do not think that there is such a thing as a misuse
of a tool, because a tool can be used for anything other than the
job for which it was invented, as people do all the time. But for
misunderstanding, I would say yes, regarding those who see digital
tools as somehow less tangible or more “distancing” than older
tools—younger generations probably have not even heard this
critique. I think this view is fading, but such skepticism was really
prevalent in the early 2000s when these tools were emerging

and the profession was rapidly transitioning to digital tools'.
Whether something is analog or digital, it, in itself, is irrelevant.
What is relevant is that any tool or medium affects how we know,
understand, or convey. It is an epistemological question, not a
binary distinction.

We are working on a book right now called Media Matters in
Landscape Architecture, which came out of a symposium titled
“Instruments of Change” that we organized as part of the EMLab
in 2022. We are very much interested in the scholarship in media
studies and science and technology studies. We often reference
the work of Jennifer Gabrys because she was originally trained
as a landscape architect and her insights are incredibly pertinent
for landscape architects to consider how we come to know the

environments where we work.”™ Anyone who critiques the “digital

for being digital” is ignoring the entire history of representation
and observation. Any form of media impacts how we know or what
we think we know.

VANDERSYS: Familiarity with the data, tools, and practices of
working in a digital milieu can only make landscape architects
more valuable collaborators. This is especially true in areas, such as
coastal environments, that are typically dominated by science and
engineering disciplines. As one engages with the data and models
used by these disciplines, one becomes aware of the inherent
limitations and uncertainties of environmental data—like elevation

and land cover (Fig. 9). This leads to more opportunities for framing
questions related to coastal infrastructure, flood protection, and
conservation policies beyond purely technical terms. In her book
The Will to Improve,”! Tania Murray Li argues that the tendency

to quantify and simplify a problem makes it amenable to technical
prescriptions, what she calls “rendering a problem technical,”
thereby rendering the issue nonpolitical. Doing so excludes the
social, economic, and political factors that created the “problematic”
conditions in the first place.

Our work over the last fifteen years has, on the one hand,
explored various tools for their creative possibilities but, on the
other hand, used them critically to understand how they shape or
“discipline” the practice of landscape architecture. And, of course,
this includes the media and methods used for mapping. Our
particular focus has been on the development of computationally
enabled imaging and modeling due to the significant impact that
such developments have had on our collective understanding of
environment. Computation is pervasive in everything we do now
in design, whether taking a picture with your phone, sketching
on an iPad, drawing a line in Illustrator, or modeling in Rhino or
Grasshopper. Technically speaking, we rarely draw things anymore;
we process them instead.

As educators, how do you train students’ sensibilities of site
surveying and envisioning the potential of land forming and
material construction?

9. Sturgeon Island surveying. High contrast ground control points (GCPs] are placed
within the area of UAV mapping and the GPS position of each GCP is collected
using real-time kinematic surveying equipment to determine its location within a
centimeter.
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10. Field collection visit with students to demonstrate salt marsh mapping using a
multispectral equipped UAV.

VANDERSYS: At the University of Pennsylvania’s Stuart Weitzman
School of Design, we have a number of classes and workshops on
all aspects of land forming, including two workshop courses on
grading and construction. Aspects of land forming are embedded
within studio as part of any design proposal and we also have
three required media courses as part of the Masters of Landscape
Architecture program. In the media classes, much of the course
time is dedicated to in-class demonstrations of digital methods
related to analysis, design, visualization, and fabrication. While
the content is technical in nature, especially as it relates to
parametric models, the methods are situated in the theoretical
and historical foundations of the media that are being engaged.
Teaching the “how” without the “why” leaves students without
the capacity to utilize media critically and imaginatively. Hence,
our emphasis is on the principles rather than the platforms

of computational media such that students are encouraged to
explore both established and emerging techniques of design and
visualization.

The open-ended yet mathematically rigorous nature of
parametric methods emphasize the relational aspects between
form and process, what we have referred to in our book Dynamic
Patterns: Visualizing Landscapes in a Digital Age'™ as a process of
“calculated discovery.” Form and process are linked, both implicitly
and explicitly, in parametric models. For instance, changes made
to the topography in a parametric model affect where water will
collect, which can be calculated to measure holding capacities.
Conversely, existing flow patterns can be modeled parametrically
to determine areas of likely high erosion or deposition. Changes
to the topography can then be made to either retard or amplify

VOLUME 11 /ISSUE 4 / AUGUST 2023

those extent patterns. As part of elective courses, we also expose
students to more advanced computational techniques related to
remote sensing and simulation modeling (Fig. 10). These courses
focus on the question of how we might understand the magnitude
and character of landscape change, especially those aspects that
are beyond our immediate apprehension. As part of these electives,
students get to participate in field collection trips related to the
EMLab’s ongoing coastal infrastructure and resiliency grants and
projects in southern New Jersey.

M’CLOSKEY: It is also important to note that while the media
classes do teach particular drawing methods and software, this

is combined with readings and discussion to the extent possible

in such a class. I think the criticality of the tools comes from how
you approach a project in a comprehensive way. We have been
discussing a particular aspect of the design process, which cannot
account for the entirety of a project. The use of any convention—or
the challenge of it—is always in service of a larger purpose or idea.
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