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ABSTRACT

Brett Milligan stands out among all the scholars studying
the future of the landscape profession in the context of
climate change. He studied unique subjects, such as mud
and river sediments. His projects often go beyond the
usual landscape architecture majors, such as ecological
restoration after dam removal and delta habitat creation;
His attitude towards landscape is also very characteristic.
For example, he treats landscape as a process, believes
that people are very important beings in the process of
landscape, and that the fluidity of landscape should not
be underestimated. Through this article, Milligan points
out the responsibility to acknowledge, embrace, and use
landscape forces in project planning and design. It is also
required to bring about more humility in terms of how

we conceptualize the lifespan of a project to cope with
climate change impacts. He encourages us to think beyond
externalities—such as environment, people, communities,
and sediment—as a practice of inclusion, diversity, and
justice for humans and others. Relatedly, the public should
be included as part of refined transdisciplinary and co-
design methods. In the end, he shares his vision of design
as a rigorous and unique form of knowledge making
through a new Research by Design track.
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1. Landscape changes under human impacts: The Lavender Open Pit Copper Mine (left)
and the former mining town of Bisbee , Cochise County, Arizona, adjacent to it (right)
(Source: Ref. [3]).
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Introduction of Brett Milligan

Brett Milligan is a founding member of the Dredge Research Collaborative, a
nonprofit that explores the human alteration and design of sedimentary processes
and landscapes through public events and transdisciplinary design. At UC Davis, he
is the director of Metamorphic Landscapes, a research lab prototyping adaptation
to conditions of accelerated climatic and environmental change through immersive
fieldwork, ethnography, and applied design research. Milligan is currently a
designer and scholar in residence at the Exploratorium, the Museum of Science, Art,
and Human Perception, where he is exploring, monitoring, and engaging with the

Bay’s shifting edges.

HUANG Yiwei and ZENG Luyu (INTERVIEWERS hereafter): As both of
us were involved in your research before, and we are eager to hear more of your
thoughts on some concepts. Let us start with the topic by discussing the concept of
“Anthropocene”®”. The UNESCO Courier has published a periodical issue in 2018
entitled “Welcome to the Anthropocene!” and stated that the state of the planet
Earth has deteriorated more dramatically and rapidly than ever before!"'. You have
mentioned it in multiple articles as well, for example, “Landscape Migration” in
Places Journal®. Why is this concept important, especially in the field of landscape

architecture and environmental design?

MILLIGAN: I think it is helpful to point out how much and in what ways
humans have altered the planet, and that we act as a predominant evolutionary
force at this time. That is not to say all humans have an equal role in the past and
the present, nor that there are no major power differentials in how that happened.
For our species, there is both responsibility with that knowledge and a lot of
humility, since if you look at design overall in the Anthropocene, it is a bit scary.
We have done so many things that have had unintended and undesirable effects
(Fig. 1). We may have jeopardized our survival and the survival of everything else

on Earth, so I definitely do not use the term Anthropocene in a sense of bravado,

@ AXIFF A" BESAITIERATRBAZ
MBI LRI —ABD

RINRMAZRECHRO—D, URAERTHZEWRNE

(@ In this article, we discuss the concept Anthropocene to highlight the fact that humans are part of the
environment and human process, and behaviors should be considered as a part of environment migration
and evolution.

3
— © Brett Milligan
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as if we can control the environment through design, because many things are
beyond control and climate change makes that very clear. I use the term primarily
to convey vulnerability with the question: Are we, as humans, potentially at an
evolutionary dead-end? With all that we can currently observe and model into the
future, that is very possible. I truly wonder if “we”—the politically problematic
yet necessary we—can change course and if we can prevent our own annihilation
and the annihilation of many others. The world will go on, but it might not go on
with us. There is very little evidence of this kind of societal change happening in

the past, but we are future thinking, designing creatures.

INTERVIEWERS: In your research, under the concept of Anthropocene,

<«

a few keywords are frequently mentioned, such as “migration,” “change,” and
“co-evolution.” How does the understanding of these concepts help us rethink

landscape design?

MILLIGAN: When I discussed the concept of “landscape migration,” it was
an invitation to think more broadly about migration: thinking less in terms
of patterned movement of individual species, and more that entire landscape
assemblies shift and move over time. The deep-set notion that a landscape is a
fixed, static thing upon which other things change, is a fiction. It is becoming
more and more apparent that landscapes change all the time and are doing so at
faster rates because of accelerated climate change and ecological transformations.
Clear examples include the change in climate zones for guilds of plant species
and asynchronous changes in plant phenology, such as spring flowering occurring
earlier and earlier. The concept of landscape migration places emphasis on the
processes and patterns of change, and specifically, about how we understand and
interpret landscapes with these changes. Such understandings complicate concepts
like place and place values. Places are changing so fast that culturally we may
have difficulty in keeping up with those rates of change, as well as experiencing
loss and mourning for what is vanishing. All in all, the concept of landscape
migration puts equal emphasis on designing with time, change, and co-evolution,
as it does on space and form.

My interest in working with radical landscape change has been through a
long trajectory, which developed through a series of projects, both in practice and
in research. The thesis for my Master’s degree was about open-pit copper mines
in the southwest US, which are among the largest earthen alterations on the
planet. I started to look at anthro-geologic things like that, and things we could
not reverse. Later in my commercial practice experience, several projects made
me think more about ways to unmake and undo outdated infrastructures to bring
about transformation, following pathways that are not colonial and destructive,
but attempt to be liberative and restorative, such as the Condit dam removal
and the White Salmon River restoration, and the research in Klamath watershed
between Oregon and California®. Around that time is when I fully developed

the concepts around landscape migration. My work today is still mostly about
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radically altered landscapes, particularly land reclamation and the eradication
of wetlands in the 19th century and trying to undo so much of that work. I have
always been drawn to these kinds of places and the challenges they present. They

make me have to work with that Anthropocene question mentioned earlier.

INTERVIEWERS: We know that in the White Salmon River restoration
project, you and your teammates were simulating extreme flood events so that to
beneficially move the sediment downstream to where it was needed"!. This was a
relatively innovative idea at the time as you treated landscape as a process, instead
of a static thing. When you are talking about dam removal and restoration, or
landscape shifting, you are also relying on the landscape itself to be resilient. It
is unlike the idea that humans design everything, but instead, give the power to
landscape itself to continuously evolve. Has this notion embedded in this redesign

or redevelopment process?

MILLIGAN: In the past century, there was a general, colonial sense that “we
could control those processes. That was what a lot of reclamation projects were all
about. To the settlers at the time, wetlands were there to be transformed. I think
(or hope) we have learned that landscapes cannot be controlled. One might be
able to arrest certain processes and movements, but that just makes landscapes
adapt, move, and change in other ways that were not planned for, which can be
detrimental. I personally think that we need to acknowledge these forces as agents
of their own—to humbly acknowledge their presence and collective capacities
as fundamentally different from our own, rather than thinking that they can be
controlled. Most of the work we are doing today is to embrace and use these
landscape forces, moving beyond just acknowledging them. I think that is a
fundamental difference between design thinking and engineering in the 19th and
20th centuries and what some are trying to do now, given all the mistakes and
injustices from the past couple of centuries. For example, we cannot stop sea level
rise. It is a question of how we are going to work with that evolutionary trajectory,

all mostly caused by legacies of colonial, extractive, and capitalist design efforts.

INTERVIEWERS: As we all know, California has been affected by climate
change in recent years, including frequent wildfires, local droughts, and rising
sea levels"!. California government departments, universities, and other research
agencies are also actively addressing the impact of climate change. Most of your
research about water, sediment, and ecological restoration are in California,

especially in California Delta (the Delta hereafter) and the Bay Delta®. Can you

(2 The Sacramento-San Joaquin River Delta, or the often called “California Delta” or “the Delta,” is an
expansive inland river delta and estuary in Northern California. The San Francisco Bay, or “the Bay
Delta,” encompasses three major bays—Suisun Bay, San Pablo Bay, and San Francisco Bay. In some
circumstances, people may use the Delta or the Bay Delta to represent a combination of the entire region
of the Sacramento-San Joaquin River Delta and the San Francisco Bay.
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talk more about how this landscape has changed overtime, and how is it impacted
by climate change today? And how are landscape architecture projects done

differently?

MILLIGAN: It is hard to separate the Bay Delta estuary from the Delta, because
they are interconnected. The Delta has been completely engineered, as one of those
early reclamation projects, again where wetlands were considered wastelands. Prior
to Western colonization, there were a lot of native American tribes that lived there
and had nomadic to semi nomadic lifestyles, all attuned to the annual flooding of
the Delta. The Delta was a very dynamic, massive floodplain: one of the largest
on the western coast of the Americas, which would often become a vast inland sea
during winter flooding and drained out during the summer. All of that changed
when European settlers turned this very rich habitat of floodplains and wetlands
mostly into farmland by re-plumbing the landscape and building levees. That has
since had a devastating effect on the aquatic ecology and migratory species that
would use this dynamic landscape.

The California State Water projects were then piggybacked onto that
reclamation infrastructure, as the Delta became a switching yard for taking water
from the wetter, northern half of the state, and exporting it to the southern part.
It became the fulcrum of the state’s water system and has been very controversial
ever since. Reclamation also led to subsidence: the loss of peat soil due to drying
out. Many areas in the Delta are now more than 20 feet below sea level”. With
climate change and sea level rise, the levee system is becoming increasingly
vulnerable and hard to sustain. There is a general acknowledgement that
ecologically and structurally the Delta cannot remain what it is. It will change and
it already rapidly does. People are struggling with how to deal with these changes
and figuring out what the Delta is as a rapidly evolving place. We have to “reclaim”
the Delta again for a different set of values, with a different set of conditions, and
with climate change (Fig. 2).

To answer the question on how we do landscape architecture projects differently,
I would say we need to define what a landscape architecture project is or can be
with respect to climate change? What are landscape architects getting involved in
and how and why? Where are we focusing our efforts and to what effect? I agree
that many projects still struggle to fully grapple with the complexities of climate
change. If climate change impacts are truly and thoroughly integrated into project
planning and design, it will likely bring about more humility in terms of how we
conceptualize the lifespan of a project. Is that not one of the hardest questions—
how long are you designing for? It is challenging because the further out you go into
the future, the bleaker and more indeterminate it could be. We clearly need to be
able to accommodate and adapt to a much wider range of conditions than in the
past. I live in California, where even prior to climate change, the state had a much
more volatile, extreme climate than the rest of the United States. Precipitation,
storms, and droughts here are very intense. It is just going to get more so.

One area where I think landscape architecture projects can really make a
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2. One of Milligan’s projects in the Delta, valuing the existence of landscape forces
(Source: Ref. [8]).
3. Sacramento Weir and Yolo Bypass during a 2017 flood event (Source: Ref. [6]).
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difference is flood control, which is one of the most problematic legacies we face.
The whole notion of “flood control” assumes that we could control floods and

that we could build safely in floodplains and coastal areas. For example, the city

of Sacramento is one of the country’s most vulnerable cities to flooding, because,
like the Delta, it is mostly built on the low floodplains of one of the most volatile,
flooding rivers in the country. All the premises here were wrong—technically,
colonially, and ecologically, and the risks and losses from those mismeasures keep
growing. We talk less about how flood control infrastructure has completely altered
our settlement patterns and where we think we can build. It is similar to the way that
people more commonly talk about how highways and streets in the United States
divided communities. The paradigm shift happening now is that we do not speak
about flood control, because we cannot control floods. It is more about how much
risk we are willing to tolerate.

To me, a central question for our discipline and others, is how to adapt and
work with this legacy and the un-building of so much that increasingly does not
work. How do we embrace flooding, since we will not be able to banish it like we
tried to do in the past? How do we embrace strategic retreat as our most adaptive
long-term option? Recent flood management efforts in California’s Central Valley
provide an interesting example of where we might work towards, including the
Yolo Bypass and the retrofitting of the massive Sacramento River and Valley Project
by the United States Army Corps of Engineers (USACE) (Fig. 3). Many landscape
architects are pretty good at melding multiple values and functions into projects as
a core element of how we try to work. We are able to take in different stakeholders’
perspectives, whether those are technical and scientific, or from lived experience,
and integrate them into a cohesive design. We have to get at the more experiential,
place-based experience of people and speak to that experience for projects to be
successful, because imposing values does not get us anywhere. Taking into account
multiple different interests to produce multi-benefit outcomes is going to be a basic

requirement of adaptation efforts going forward, for it to be successful.

@ © Brett Milligan
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INTERVIEWERS: During the participation of these projects mentioned, what
are the fundamental concepts that landscape architects should start to debate
on? What mindsets should be changed? And how should we educate the next
generation differently? For example, you suggested that we are challenging

what infrastructure is.

MILLIGAN: The definition of infrastructure is complex. There is the typical
old hardware stuff like we thought it was in the 20th century, such as roads
and dams, but that notion left out social and ecological factors. In the past, we
excluded things like the environment, people, and communities from the target
audience of essential design considerations, which makes them the so-called
“externalities.” For example, in the Bay Area, when they designed these flood
control channels to build massive swaths of suburbia, they did not account for
the loss of floodplains and ecological functions. They put in the channels and
then they just allowed development to happen all around them. The design and
the economic rationale externalized all ecological benefits and services. Another
externality was sediment. When the USACE modeled the design of the channels,
they modeled with only water moving through them. They left out the basic
landscape process of sedimentation, so the channels filled in with sediments
after being built, which requires a large amount of money to periodically
dredge. Both examples manifest the lack of consideration of ecological
functions.

In the end, these externalities have since haunted these projects, because
externalities do not just go away. They assert themselves as the overlooked
internalities they are. Externalities are only limits in imagination, or else willfully
done, when designing these projects. Educating upcoming generations to think
beyond externalities, as a practice of inclusion, diversity, and justice for humans
and others is critical.

Relatedly, I think we should place more emphasis on refining transdisciplinary
and co-design methods in the discipline. I define transdisciplinary design as not
just interdisciplinary work, but also work alongside the public. Figuring out
the methods to bring different stakeholders together to co-design and achieve
interdisciplinary work is hard, particularly around representation: who is
involved on these projects and who is not, based on politics and racial influences.

Lastly, as I hinted at earlier, I think that it is vital to debate how time horizons
and uncertainty factor into projects. That is a hard climate change question,
because where you put that line is going to radically change how you think about
what that project should do. When you start thinking about those time horizons

and looking at the future, all of the calculations change.

INTERVIEWERS: Since you talked about the design process, for the projects
that are successful, especially the ones which involve many stakeholders with
different academic backgrounds, social classes, and understanding of the same

landscape, what are the key components in the design process?
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(@ Milligan was involved in the Franks Tract Futures project between 2018 ~ 2020. For
more information on the project, please see Ref. [4], or visit Franks Tract Futures
official website.
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MILLIGAN: Tough question. Generally, I think it is a myth that one can find
consensus in a project, especially in today’s conflicting state of politics. In reality,
projects are composed of a great deal of difference and diversity in opinion. In
Geography and Anthropology, experts speak of these as un-commons. A commons
is often actually an un-commons, meaning it is composed of diverse people bringing
different perspectives to the same thing. For example, you can go to a park, and you
might have a different perception of what you want to do in that park. You might
want to bring your own barbecue; I might want to lie on a blanket and read my
book, and I do not like your music. There are different ways we make and inhabit
space, as well as what we think about and how we value landscapes. Rather than
relying on consensus, how we build respect for differences and plan for diversity in
landscapes—both in uses and forms—will be the key. For instance, with the recent
Franks Tract Futures project”, so much of the project effort was devoted to taking
a homogeneous and subsided tract and diversifying its form to accommodate vastly
different, competing stakeholder interests. Here the state wanted to reduce salinity
intrusion and restore wetland habitat to meet restoration mandates, but these goals
were initially at odds with local recreational and boating communities whom it
would negatively impact. All of these impacts had to be considered and reconciled,
along with designing for climate change and sea level rise. How we deal with those
un-commons is the key component for me.

In all the projects I have worked on over the last five years, and particularly
the more complex and politically contested ones, like the Public Sediment project
from the Resilient by Design Bay Area Challenge and Franks Tract Futures, the
biggest design “aha” moments were not when we were in front of a computer
screen; They happened when we were in groups or workshops working together.

I have learned that design often happens in a highly social context. Some of the
biggest achievements for the Public Sediment project happened when we had the
agencies and the residents in a room, where we could draw on trace papers and
actually hear the perspectives and see underlying wants that people had for the
design. That is where we actually got project buy-in, to come up with concepts that
could accommodate different perspectives and interests. There is so much value

in the actual face-to-face interaction. I know that sounds very simple, but in so
many things that I have worked on, such as research on drought in California, it

is the face-to-face conversations that consistently are the most useful and creative

moments for real change.

INTERVIEWERS: Besides the social interactions, some of your projects
have brought technologies in to facilitate the discussion, such as the physical
geomorphology table modeling and the digital projection modeling in the Public
Sediment project, and the hydrodynamic modeling in the Franks Tract project. Why

do you integrate technology in your research? And how is it beneficial?

MILLIGAN: In the Franks Tract Project, we first asked stakeholders and the

public to make their own maps of how they use and value the tract, and what kinds
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4. Franks Tract Futures Project user survey results. The results showed existing

recreational activities (Fig. 4-1) and boating routes for residents across the region
(Fig. 4-2). (Source: Ref. [7]).
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of changes they would like to see happen. This was done through a soft-GIS on-
line survey, where participants could draw in their preferred boating routes on a
map of the Franks Tract, pinpoint where and how they recreate, and indicate where
they think tidal marsh could be located without ruining recreational opportunities
(Fig. 4). These user-based maps were the basis for the creation of a broad range of
designs with different configurations to see what different stakeholders liked and
did not like. They wanted to make sure that their marinas were kept open, that
there was open water in front of those marinas, and that water pathways through
the Tract (a kind of water highway for local residents) were maintained. So, we
took those requests and that became the first round of design concepts for us to
go and hydro-modeled these results through a SCHISM model, a hydrodynamic
modeling software that can analyze velocities and salinity. Through the modeling,
we found out many of our first round proposed plans would fail because salinity
still came through the wide channels. We then told the community about this result,
and researched the channel widths in the Delta that communities are happy with.
The stakeholders also proposed how the land configurations could better support
recreational uses in terms of the location and orientation of shelter coves to provide
wind protection and optimal use value. Then we designed again: reconfigured those
landforms, narrowed down the width of the channels, optimized the orientation of
the channels for the design, and modeled it again. Eventually, the preferred concept
for the design was the one that was also the best at reducing salinity in the Delta,
while meeting recreational and ecological goals. So, it was a very iterative design
approach, in which modeling was foundational to the whole process to meet very
specific multi-benefit criteria. Even though it required more time and effort, all
aspects of the design were improved by having that modeling.

The projection model for the Public Sediment project was a CNC-cut
topographic model of the Bay Area onto which we projected sea level rise and

how much sediment was needed to restore and maintain the tidal marshes around
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the Bay Area overtime. Using the model, we tried to help the public to understand
how the sediment moves through the Bay-Delta and its complexities (Fig. 5). It was
not easy, but we wanted to tell people why sediments are so important for coastal
resilience and adapting to sea level rise. That was one example where we used
visualizations and modeling to inform the public, taking quantitative information
of how much sediments come into the bay, which is radically different from what it
was before the building of all the upstream dams that hold it back. When we started
off, people did not understand why we were so focused on mud, and it was only
through some of the technical visualizations that people understood why sediment
supply is such a problem for coastal regions around the world.

Likewise, we did actual physical modeling of the channel and looked at
sedimentation through a geomorphology table (Fig. 6). Sediment models are
great learning tools; however, the results are not exact because the actual sizes of
sediments cannot be scaled down with the model. I often talk about a “landscape
approach” and to me that implies an integration of multiple threads and how
do you bring them all together. Technology, modeling, and scientific information
are just one piece within other concerns of aesthetics, values, user preferences,
and materiality. The technical component is hugely important, and it is helpful to
compare and triangulate results across multiple media. But also keeping in mind
that any model is not the same as the actual landscape, and can never achieve full

fidelity in trying to interpret and replicate it.

INTERVIEWERS: Lastly, let us talk about the track “Research by Design.”
In 2019, you proposed this new track at the annual conference of Council of
Educators in Landscape Architecture (CELA) and received much positive feedback
from the profession. Research by design also echoes with the issue of climate
change, as it might become a new strategy to test uncertainties. Can you share a

little bit about its origins, and why did you bring it up as a new track?

MILLIGAN: Research by Design is using a design process as a form of research.
It is a way of thinking of design as a form of knowledge-making and discovery,

which is related to the idea of process. I think that the design process is equally
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5. Projection model of sediment flow through Alameda Creek
watershed to the Bay Area

6. The team used hydro-geomorphology modeling table to
study flood control channel design (Source: Ref. [8]).
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