EXPLORE READ

SHARE >

6

COMMENTS

LOOK LISTEN

THE LATEST

e
L

UNDARK

—_—

P

i New Business Ventures Tackle High Drug Costs Book Review: The Trees Are On the Move ‘g, Breeding Insects to Be the Future of (Some) Food ‘ f ,j‘ A New Reckoning Over E.O. Wilson's Legacy

Envisioning and Designing the Floating Future

A prototype deployed in San Francisco Bay may signal what's to come: floating structures to withstand sea-level rise.

Visual: JD Beltran
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O N AN August day that is brutally hot by San Francisco’s foggy standards, Margaret Ikeda and Evan Jones, architecture faculty at the California College of the Arts (CCA), are on one of the
campus’ back lots to present a vision of the future — though at first glance, the object they’re showing off doesn’t look like much. It’s white, roughly heart-shaped, and about the size of a

sedan.

As a prototype for what the underside of a floating building — or possibly a whole floating community — might look like, however, it represents years of imagination, research, design, and

testing. It also represents the hopeful vision of Ikeda, Jones, and their CCA colleague Adam Marcus, who together developed the concept with an eye toward a future of flooding amid

steadily rising seas — particularly for the 10 percent of the world’s population that lives in low-lying coastal areas.

Officially, it’s called the Buoyant Ecologies Float Lab, and just a few weeks later, after a lengthy design and permitting process, the team moved the prototype to its new home in San
Francisco Bay’s chilly waters. The goal is to have it remain there, a few hundred feet offshore of Middle Harbor Shoreline Park in Oakland, for three years, by which time the team hopes to
have proven its viability as a potential substrate for the futuristic — and some critics of floating city models say misguided — effort to move at least some communities displaced by climate

change out onto the water.

They also suggest that linking together floating structures like their prototype could help to make marine ecosystems healthier. It could also protect coastlines from further erosion in the
near term, which will be crucial to places like the San Francisco Bay Area where large tracts of densely-populated land are expected to start sinking into the sea in the coming decades.

Whether or not they’re right, of course, remains to be seen, but Ikeda, Jones, and Marcus are eager to test their concept. “We want to show how floating artificial structures can coexist with

living ecosystems,” says Marcus.

And although they acknowledge the path from their current prototype to the design and construction of habitable buildings on the water may be long, they also say that if humanity isn’t

going to stop burning fossil fuels and heating up the planet, the time to start preparing workable adaptations that benefit both people and the natural environment is now.

T HE FLOAT LAB grew out of a series of design studios taught by Ikeda, Jones, and Marcus. In them, students explored a question that is at once straightforward and visionary: In anticipation of

rising seas eating away at the land, would it be possible to design floating buildings that provide habitat for humans while protecting — and perhaps even enhancing — marine ecosystems?

Climate change, after all, is already affecting all of the world’s oceans, which absorb up to 95 percent of the excess heat that human industry is causing. The result: habitat loss for marine

species, ocean acidification, widespread coral bleaching, and even changes in ocean currents. And as the team learned from early conversations with scientists, giant floating cities — like
anything that floats, from boats to docks to barges — would be likely to attract barnacles and other invertebrates. Known as “fouling communities,” they're often homogenous and seen as

nuisances that can push out native species over time. Indeed, there’s evidence to suggest that as oceans warm, invasive species will begin to dominate these fouling communities.

IRRIGATION OUTFLOW
SIMULATES TIDAL
WETLAND ON TOP SIDE

SOLAR-POWERED BATTERY e
IRRIGATION PUMP

———— PHOTOVOLTAIC PANEL

BILGE PUMP

PR
J

SALT WATER INTAKE HH BIEE T~
Al | 4 FRP HULL SERVES AS

\ g SUBSTRATE FOR
ECOLOGICAL
RECRUITMENT

A e

X

L
s
.

; rli
‘ot \j MF Do 8
‘ { - ECOLOGICAL HABITAT
i s \JI ‘ MODULE SUSPENDED
FROM BOTTOM OF HULL

Design plans for the Float Lab, a prototype for a potential future of floating structures. Visual: Adam Marcus

After studying the problem, however, the team hypothesized that if an underwater surface had more peaks and valleys, it might act like an upside-down coral reef, both expanding the

habitat and encouraging a greater diversity of species to settle.

Between 2014 and 2018, students in CCA’s Architectural Ecologies Lab worked with scientists from the Benthic Lab at the California State University System’s Moss Landing Marine
Laboratories to design various prototypes, which were made at scale from fiberglass at Kreysler & Associates, a Bay Area composite fabrication company. Tests of these prototypes in

Monterey Bay and San Francisco Bay showed that, indeed, a greater variety of species settled on the ones with more surface variation.

The design worked because “the peaks and valleys [are] going to create water dynamics that will enhance fouling communities,” said Brian Tissot, a professor and researcher at Humboldt
State University who studies benthic ecology — the animals, plants, and microbes that live at the bottom of a body of water — and is not associated with the project. The greater variety of

seaweeds, barnacles, and other filter feeders will, in turn, attract larger creatures, like crabs and fish, creating a vibrant ecosystem.

These early prototypes informed the design of the Float Lab, today a 14-foot long, 9-foot wide structure with top and bottom sides that look something like topographic maps: Each side has
two “mountains,” one slightly shorter than the other, with a valley in between, and each of the mountains is made up of smaller peaks and valleys. On the underside, these variations in
elevation create diverse spaces for invertebrates as well as “fish apartments,” where smaller fish can hide from predators. The top side, which will float just above the surface of the water, is
equipped with a solar-powered pump that brings seawater up to the peaks and lets it filter down into the valleys, mirroring a tidepool habitat.

After testing the prototypes, the team behind the Float Lab felt confident that it could create diverse and healthy underwater ecosystems. But Marcus says the team also realized that with a

few careful design tweaks, these structures could potentially counteract the effects of climate change in a more direct way.

F OR YEARS NOW, as climate warnings have grown increasingly dire, governments worldwide have been scrambling to figure out how to address sea level rise. But a study published in Nature

Communications earlier this year warned of another global warming hazard coastal communities will have to face: increasingly forceful waves. The study found that climate change has

been making waves more powerful by 0.4 percent annually from 1948 to 2008.

Waves are the primary force behind coastal erosion, and as they get stronger, they will eat away at fragile shorelines more quickly, threatening not only human infrastructure, but also

crucial nearshore habitats. Bluffs and shorelines can be protected with seawalls and rock barriers, but these defensive solutions do nothing to actually dampen wave energy.

For that, scientists are turning to nature for inspiration. Even before the results of this study were published, people were experimenting with solutions like rebuilding or creating artificial

oyster reefs, which are known to help prevent erosion. One such example that has garnered significant attention is the “Living Breakwaters” project designed by the New York- and New

Orleans-based landscape architecture firm SCAPE. It proposes coupling artificial breakwaters with oyster habitat restoration to protect Staten Island’s battered coastline, and in 2014 was

one of six winners of the U.S. Department of Housing and Urban Development’s Rebuild by Design challenge.

Footage of the Float Lab prototype bobbing in San Francisco Bay. Visual: Adam Marcus

The Float Lab, its advocates argue, has a unique advantage over that project and other artificial reefs: It is mobile. That’s key because “this could offer a more agile and more flexible, more

customizable and scalable alternative to the kind of huge defensive barriers that many cities are thinking about, or even many cities are building, right now,” Marcus said.

As currently designed, there isn’t much inherent to the Float Lab’s structure that would blunt a wave. But to help with that, the team plans to attach long tubes to the bottom of the
structure, making it look like a windchime — or perhaps a giant jellyfish. It adds a new dimension of utility so that “when vou place the columns or the tubes close to each other, like let’s
say six to eight to ten inches apart, the invertebrates attach on all sides,” Marcus says, explaining, “thev just kind of create this giant sponge of animals.” Scientists from Moss Landing’s

Benthic Lab plan to dive below the Float Lab every month for the next three years to assess whether these columns actually soak up wave energy.

Tissot sees clear ecological benefits to the columns. He says, “adding more structure that’s vertical would definitely increase the likelihood that you're going to get a lot of fishes that will
come in there. They love that kind of habitat.” But he’s unsure how far they will go towards absorbing wave power, saying “my guess is that’s pretty small to actually have much of an
effect.”

Marcus acknowledges that how well they will work is still unknown, explaining that “in order for it to develop significant wave attenuation capacity you would need many of them kind of
arraved in a necklace or a network parallel to the shore.” The full Float Lab team plans to plug the data they gather into computer simulations to project the impact a whole fleet of Float

Labs might have. Renderings imagine them clustered together in threes, blooming over a body of water like a field of clover.

D ESPITE THE modest near-term ambitions behind it, the Float Lab prototype bobs along in the wake of a long and controversial history of schemes to create utopias out on the water. Many
have centered around the concept of seasteading, the idea of establishing new floating societies that exist outside the jurisdiction of national and international law. In fact, the most notable
and best-funded of these groups, the Seasteading Institute, is also based in the San Francisco Bay area. Founded in 2008 by libertarian activists Peter Thiel, the billionaire co-founder of
PayPal, and Patri Friedman, a grandson of Nobel-prize winning economist Milton Friedman, the non-profit’s vision of “freedom on the high seas” is as much about building a new society

based on the free-market ideals of fewer regulations and lower taxes as it is about grappling with the impacts of climate change.

“We do distance our work from that,” says Marcus. “There is a big difference in agenda. One is about tax havens and cryptocurrencies. Ours is about multi-benefit solutions for both
humans and animals.”



