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Vision
Like an oncoming storm front
the Force Majeure is a fluid frontier 
a frontier of heat moving across the planet 
a frontier of water advancing on ocean facing lands  
a frontier of extinctions touching all lives 

The core vision for the Center for the Study of the Force Majeure is 
the creation on the ground of counterforces that mediate ocean rise, 
and the effect of increasing heat on all systems and above all that 
mediate the extinctions that are increasingly upon us. The worst-case 
scenario, a catastrophe of galactic proportions, is that the life web 
itself, understood to be a living entity, dies as a consequence and in 
response to human behaviors large and small. After all, how many life 
web-evolving planets exist in our galaxy?

Mediation is just that, and the Center’s work in no sense argues 
that these forces can be stopped or reversed. We believe that most 
tipping points have been passed and that adaption, mediation, and 
deep changes in the current beliefs that drive human behavior need 
to move from the perimeter of possibilities to the center of actuality. 

In all cases the Center generates its work, metaphorically speaking, 
in conversation with, in support of the life web — the 3.5 billion 
year process that has generated all living systems and continues to 
do so. We do this by creating the body of work that follows in this 
document. Furthermore, we do no work that takes more energy from 
the life web than it returns.

For instance, ecosystems sustaining the vast commons of the world’s 
atmosphere, oceans, forests, and topsoil are under catastrophic 
diminution as a consequence of a 200-year process of extracting 
energy without coequal or greater return. Predictions often emerging 
from the sciences vary from an unsupportable belief that technology 
will save us to total disbelief. Paleo-botanical research suggests that 
we are facing a many-thousand-year heat wave and an ice-free planet 
where the oceans rise about 270 feet.

It has been apparent for several decades that human industries in 
tandem with current governance and legal networks have achieved 
the ability to enter life web systems at will and withdraw energy 
from them without return. Over the past two centuries we have seen 
entropy (reduction of biodiversity at all levels) rise system by system, 
generating breakdowns in ecological and social function that in turn 
lead to both extinctions and social disruption. 

Force Majeure, the legal term embedded in our name, when framed 
ecologically, refers to the uncontrolled impact of human-accelerated 
global warming and whole systems stress produced by the vast 
industrial processes of extraction, production, and CO2 generation.



Who we are
We are a freestanding educational and research center 
established in 2012 by the Arts Division of the University 
of California, Santa Cruz. The Center addresses 
rapid planetary warming in its most destructive 
manifestations. To do this we design entropy-reducing 
ecological mitigation systems at the scale they present.

The Center brings together artists, scientists, engineers, 
planners, and visionaries to design ecosystem-
adaptation works in regions around the world that are 
nearing critical tipping points due to climate warming. 

Founded by Helen and Newton Harrison, internationally 
acclaimed artists and pioneers in the ecological art 
movement, the Center for the Study of the Force 
Majeure (CFM) is built on a hybrid model operating 
between art and the sciences that ignores traditional 
boundaries between academic disciplines.

What we do
We find solutions based on asking questions of the life 
web itself and by listening carefully to the answers that 
result. We use metaphors to guide design, challenge 
our thinking, and provide a unique perspective from 
which to begin. Typically the center’s work seeks to 
assist in regenerating systems in the life web that are 
most stressed or weakened by industrial processes.

 
As artists, we have an odd advantage.  
Unimpeded, we dance across the 
disciplines and practice seeing with 
the eyes of a stranger.

4 5



Only a fool picks a fight with the ocean 
wise folk dance with the rising waters

WORLD
SCAPES
Worldscapes are problems with global reach that have 
three properties: 

They refer to complex systems for which single cause 
and effect solutions are ineffectual. 

The problem itself reveals the disciplines required 
for resolution as well as determining how deeply the 
people involved must engage these disciplines.
 
Multiple feedback loops are inherently part of the 
process. Any resolution ennobles both the place in 
question and the people at work. 

Underground aquifers mapped across  
the Peninsula of Europe
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We find ourselves 
in this frame, asking 
questions such as these: 

WORLDSCAPES

What can we do about a 1 million square kilometer 
drought in Europe?

What are appropriate responses to fire happening in 
some hundreds of million acres in the American West?

How might we find advantage in a three-meter ocean 
rise impacting the Bays of San Francisco and the 
Central Valley of California?

   
Can the country of Scotland give back more than it 
takes from the life web, becoming a Meganiche?

What would be required for the Tibetan Plateau to go 
green in response to extreme temperature rise?
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The first image of the trajectory of drought moving 
across the continent, 2008.

The updated predicted drought lines wiggle across the 
continent. Some regions do better others much worse.

The peninsula from the point of view of underground 
aquifers, 2017.

The Peninsula mapped to reveal the dimensions of 
farming, forestry, and pasturelands. 

The best current scientific information 
suggests that about 25–30 percent of 
the productive lands in the Peninsula 
of Europe will suffer drastically reduced 
productivity as a consequence of 
climate–associated drought. With an 
increase in population and a drastic 
decrease in productive lands we are 
looking at the potential for major  
civil breakdown.  
 
Over more than a thousand years, 
farming practice on the Peninsula 
has basically terraformed this land – 
flattening it, tipping it for drainage 
and removing wetlands.  We suggest 
that mediating this crisis will require 
re-terraforming one million square 

Peninsula Europe IV
WORLDSCAPES

kilometers to create water-holding 
landscapes that will turn into a series 
of oasis-like food production sites 
centered around biodiverse wetlands. 
Around each oasis a new form of 
circular farming will need to be 
invented, that accounts for greater 
availability of water towards the center 
and far less at the perimeter.  Peninsula 
Europe IV addresses the question 
of how to confront and mediate this 
one million square kilometer drought, 
moving from Portugal to Mid-Europe. 

Peninsula Europe IV was initially 
supported by the EU Cultural Fund and 
the German Environmental Ministry as 
well as four museums in three countries.
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467

The Tamera Group example of a Water Holding Landscape

Before water-holding landscape design

After water-holding landscape design

We are imagining one million square kilometers transformed into a water-retention landscape working with hydrologists and 
changing the shape of lands to accomodate this idea. We believe the cost in the vacinity of one trillion dollars spent over about 30 
years, would more than compensate the cost of not doing this. 
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The Tamera Group example of a Water Holding Landscape

Before water-holding landscape design

After water-holding landscape design

We are imagining one million square kilometers transformed into a water-retention landscape working with hydrologists and 
changing the shape of lands to accomodate this idea. We believe the cost in the vacinity of one trillion dollars spent over about 30 
years, would more than compensate the cost of not doing this. 

Before water holding landscape design

Tamera Community Southwest Portugal

After water holding landscape design

 
One million square kilometers 
of drought-stressed land on the 
Peninsula of Europe can acquire 
oasis-like properties, becoming  
a vast water retention landscape.
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California is in a crisis of fire and water. Decades of 
fire suppression in the western United States created 
forests that have far too many small-diameter trees. 
This puts them in constant danger of tsunami-type 
crown fires as are happening in the now, destroying 
biodiversity, wildlife, water supplies, and topsoil, and 
recently devastating whole communities. The need 
to restructure forested areas throughout the West by 
selectively removing excess small-diameter trees and 
returning ecologically necessary fire to the ecosystem 
is now clear. 

We imagine and work towards a new Forest Industry 
of the 21st Century where the act of harvesting the 
overproduction of trees restores the forest ecosystem. 
We see this effort as the construction of a Meganiche 
— an effort at building a societal ecological niche that 
behaves like a whole system that expands biodiversity, 
stores carbon, and regenerates topsoil while creating 
meaningful work for many.  

See www.savingthewest.net for more information.

Saving the West
WORLDSCAPES

The overproduction of trees

Generates vast crown fires

The forest can be carefully thinned  which restores forest diversity and can generate a vast wood-based cultural environment 
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A work in its beginning showing how the Bays of San Francisco 
can continue to be a region that supports a thriving metropolis, 
a productive agricultural sector, as well as areas of remarkable 
beauty and productivity while elaborating the processes critical 
to sustain both a healthy evolving ecosystem and civilization well 
into the foreseeable future. A three meter ocean rise will push 
salt water upstream well into the Sacramento/San Joaquin deltas, 
creating a estuarial lagoon covering 400,000 acres or more. 

Research is beginning on locating the species that would do 
best living fifty years from now in such an estuarial lagoon. A 
system that mutually reinforces biodiversity and over production 
of species which in turn becomes the harvest that preserves the 
system. Post ocean rise this estuarial lagoon will be capable of 
generating a 400 million pound biodiverse harvest by utilizing the 
waste of the city to enhance the productivity of the lagoon.  
From a whole systems perspective, the harvest of the 
overproduction of varying species preserves the system while  
in good part answering the protein needs of San Francisco. 

The Bays of  
San Francisco

WORLDSCAPES

become a 400,000 acre estuarial lagoon 
with a 3 meter ocean rise

Bays in the now

Bays after a four meter ocean rise
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Tibet is the High Ground IV
WORLDSCAPES

This work was done as a think piece in 2005 in order to aid our ability to 
think about and propose for very large land areas.  While we believe it is a 
work that has potential to be done, it’s major function thus far has led to the 
design in such works as Peninsula Europe IV.

Thinking about the greening of Tibet approximately 772,000 square miles
Which is eighty percent of the 965,255-square-mile Tibetan Plateau

We imagined domain that was about eighty percent savannah
And twenty percent open canopy forest

For a productive, self-sustaining & complicating landscape to develop
Bold experimentation becomes an absolute requirement

For instance with glaciers retreating
We imagined assisting the migration not so much of species

But of species ensembles that form the basis
For a succession ecosystem to form

That follows glaciers uphill
We then imagined a water-holding landscape

Where terrain was appropriate
And subtly terraformed so that rains

Stayed on the lands on which they fell
In order to locate species groupings

That would form the basis for generating
A uniquely functional future landscape

Where harvesting preserved the systems
Also, drawing botanical information from the recent Pliocene

When the weather was the same
As that predicted in the near future

Taking on the problem of inventing an edible landscape
Which will be self-seeding and perennial

A landscape unique in its food-producing qualities
As the harvest preserves the system

And this kind of designing as endlessly repeatable
A green plateau can sequester 3 gigatons of carbon a decade

18 19



We were contacted as sometimes 
happens, on behalf of an arts center 
called The Barn, Anne Douglas and 
Mark Hope wondering if we would 
come to Scotland and do a work, maybe 
addressing flood control or perhaps a 
Future Garden at The Barn.

We said yes, then maybe, then looking 
at the site of Aberdeen, seeing that 
the Dee and the Don watersheds join 
at their outfalls on either side of the 
city of Aberdeen, and seeing then that 
the local farming and city of Aberdeen 
had in some measure interfered with 
the floodplains of each of these rivers, 
leading among things to flood control 

WORLDSCAPES

Deep Wealth of
This Nation, Scotland

problems, we wrote back saying let us 
do a work for the Dee and the Don and 
let the Dee and the Don tell us what to 
do. All that follows is the outcome from 
our first two-week stay there and the 
imagery from an air flight requested by 
our Center and commissioned by  
The Barn. 

In a sense the twin watersheds act as 
a model for the larger work we are 
developing called The Deep Wealth 
of This Nation, Scotland. We then 
wrote the poem that follows. As is 
typical for our work, it functions as a 
guiding metaphor for thinking and the 
generation of imagery.

The Dee Valley, Scotland

Images of the Dee and Don Rivers from the flight
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On The Deep Wealth of This Nation, Scotland 
Scotland becomes the first country in the history of countries

to intentionally give back more to the life web than it consumes
when the deep wealth of the country is understood 

to be in part a vast commons, with the topsoil as vital
The wealth becomes magnified when the topsoil is attended to

beginning by transforming all organic waste into humus 
and continuing the regenerating of carbon in the topsoil mat

while banning all inorganic fertilizer

The deep wealth of the country is maintained 
by the oxygen that trees give forth

and the CO2 the trees and all green growing things sequester
When CO2 sequestering lowers the atmospheric CO2 

and the oxygen production is greater than the consumption
the wealth in the atmospheric commons of the country grows

True for all culturally generated CO2 production 
but also true for the breath of the 5.3 million people in Scotland

that requires some 1500 square miles of open canopy forest
Assuming 70 trees per acre or 30 trees per person  

to compensate simply for the privilege of breathing
Breathing in the country and the consumption of oxygen 
and the production of CO2 equalize as the forest matures

Thereafter wealth grows as the forest commons grow

The moment is urgent    if business as usual continues   
Scotland as usual will continue to have 

a carbon footprint over three times its physical size  
to do nothing risks the death of the life web

to do too little risks near death and a sixth extinction
to do enough   we cannot know without the doing of it

The wealth of the country is in its waters especially the rainfall 
about 113 cubic kilometers fall a year on average on these lands

If the excess waters that form the aquatic commons of the nation
are redirected into an array of estuarial lagoons

or into drought ridden farming areas
or into bogs and small lakes and wetlands 

The redirection expressed in new food that is produced
also the biodiversity of the country increases

and the cost of flood control decreases
So increases the deep wealth of the nation

When the wealth of the Scottish nation becomes great enough 
to trade for what it cannot produce

and this wealth springs from the life web in such a way
that the web’s overproduction is harvested 

the harvest preserves and can even enhance the system
It is in this way that Scotland becomes
the first nation in the history of nations

to generate its deep wealth ecologically
tuned to the original peoples’ life ways

and the delusion of an invisible hand disappears 

The deep wealth of this nation can grow exponentially
when agreement is found in a majority of its 5,300,000 population 

to gain a collective responsibility for the well working of the life web 
sufficient to stimulate the web to overproduce 

in ways that advantage the web and advantage the human community
Scotland has this opportunity 

appearing most clearly in the relationship of a modestly sized educated population 
to the 30,000 square miles of land variously available 

coupled with an initial unity of beliefs at work
Scotland can become the first modern country to stimulate 

then put to work the overproduction of the life web as vast public good   
In so doing also becoming the first people in modern history 

to reach an ecologically informed commons of mind    itself a Meganiche
among the multimillion species that nest within the great web of life.  



These are a series of works we call Future Gardens that began 
in 1995. The concept of Future Gardens is that every place 
that has survived heat and drought in its past has present 
and historical plant species in its history and present that can 
survive in a heat-stressed future. Local botanists can collect 
such species, propagate them, and generate the scaffolding 
for more rapid regeneration of local ecosystems as  
warming occurs. 

These clusters of species, when propagated in Future 
Gardens then act as educational scientific experiments, 
works of art, public gardens and nursery beds of future plant 
ensembles that have the capacity to regenerate heat-stressed 
ecosystems far more rapidly than the life web can unassisted.

FUTURE 
GARDENS
Where every place is the story 
of its own becoming

We are exploring the idea of creating a public process for 
building Future Gardens linked to parks, botanical gardens, 
arboretums, zoos, churches and other public spaces around 
the world, building a global network of gardens tying people 
in communities large and small across the planet to a future of 
their own creation.

Envisioning a Global Network

First Future Garden, The Garden of Hot Winds and Warm Rains.  
For the city of Bonn, 1991
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We currently have several Future Gardens in process on the 
ground. Each one is adapted to its unique circumstance and 
context. The experimental design is co-created with scientists 
in order to yield valuable information that can eventually be 
collated to give a larger sense of how to respond to rapid heat 
and ecological stress across different bio-regions of the world.

FUTURE GARDENS

Future Gardens  
in the Now

 

Future Gardens generate biodiversity 
fields, which can self-replicate in virtuous 
cycles, expanding and improving the 
ecoregion as they develop.

Imagery ©2016 Google, Map data ©2016 Google 20 ft 

THREE FUTURES 
for the Los Angeles Basin

Plants are key indicators of ecological 
health. The Three Futures can bring light 
to vital life supporting adaptations plants 
can bring to changes within the Los 
Angeles Basin and help define resilience 
and whole system thinking around other 
climate change impacts including water 
availability, water demand, water quality, 
storm water and wastewater infrastructure, 
wild land fires, ecosystem functioning, 
energy, food systems, and infrastructure. 
Many of these key life-supporting systems 
were designed and constructed before 
climate change was recognized as a 
future influence on how we live.

LACMA

La Brea Tarpits 
Museum

Pleistocene 
Garden

GRASSLAND CHAPARRALOPEN-CANOPY FOREST

A
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B
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A A’ B B’

Three Futures for the LA Basin 
pg 34-35

A Future Garden for the Sichuan 
Province on the Edge of the 
Tibetan Plateau 
pg 30-31

A Future Garden for the  
High Sierra 
pg 28-29

A Future Garden for the Central
Coast of California  
pg 32--33
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FUTURE GARDENS 

A Future Garden for the Sagehen 
Watershed in the Sierra Nevada is 
located in the 9,000 acre UC Berkeley 
Sagehen Creek Field Station. At this 
site we have tested a representative 
group of plant species at five different 
altitudes to see if enough individuals 
would survive to create what we call a 
resilience ensemble.   

This smaller ensemble would be the 
source to reestablish both the ecological 
regeneration and water-holding 
properties of the earth more rapidly 
than unassisted natural processes. 

The question we posed for the 8,000 
acre Sagehen drain basin was, is there 
enough biodiversity in the species 
currently existing in Sagehen to survive 
when the high grounds of the Sierra 
experience rapid warming in the next 
50 to 100 years?  

A 50-year project, this work is still 
underway that began with the 
propagation of 12,000 plants from seed 
gathered in the watershed. In the third 
year of operation, we have a 25 percent  
successful survival rate of species in all 
plots, at all elevations.

In the High Sierra
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In collaboration with professor and ecologist Dr. Tang Ya of 
Sichuan University, we have begun to propagate a Future Garden 
in the high grounds bordering the Tibetan Plateau in China. The 
site is located toward the top of the Min River watershed, which 
flows into Chengdu city.   
 
Species have been collected from lower elevations along the Min 
River and are currently being propagated at around 13,000 feet 
to be tested for resilience. These species can then be used to 
recover the diversity loss occurring as temperatures rapidly rise. 

FUTURE GARDENS

In the Sichuan Province
on the Edge of the 
Tibetan Plateau

The first Sichuan Province team

The first seedlings planted

Dr. Tang Ya working with locals at the site

The Min river valley on the Tibetan Plateau



Three Futures Site

Natural History 
Museum

LACMA

Tar Pits
We are propagating plant ensembles inside three donated 
Buckminster Fuller domes located at the UC Santa Cruz 
Arboretum. We are testing novel ensembles for resilience  
at a 50-year predicted temperature increase of 3–4  
degrees celsius. 

Each greenhouse will hold a unique ensemble and will 
be held at 3–4 degrees C above average year round. We 
expect to have die-off and we will be replacing species as 
the experiment develops. This investigation will be focused 
on building, in the now, a diverse group of plants that can 
move into the region by creating a self-complicating scaffold 
of species that act as replacements as others die back from 
rapid temperature changes. The Future Garden intends to 
make a serious contribution to the well-being of local biotic 
communities 50–75 years from now. Opening to the public in 
May 2018. 

This project could not have happened without the support of 
the Institute of Arts and Sciences (IAS) and the Arts division 
at UCSC. It has been funded by the Metabolic Studio and 
the McEvoy Family Fund of the San Francisco Community 
Foundation, Rowland and Pat Rebele, Kathleen Rose, and 
annual donors to the IAS.

FUTURE GARDENS

Future Garden for 
the Central Coast 
of California

Newly built dome green houses to propagate plant ensembles at raised temperatures

Site design with external plant ensembles matching those to be grown in the greenhouses



In a ¾-acre site three botanical futures for the LA Basin will 
be expressed. They are grassland, chaparral, and open-
canopy forest with understory. Species are in the process of 
being selected for all three sections of this work. These three 
gardens will engage local volunteers and expertise at modest 
cost. They are designed to democratize science and enable 
people to act on behalf of their own environments. 

The Tar Pit Park space is perhaps the most rational available 
site in the LA  Basin as it inherently connects the deep past  
to the unknown future. This work will be done with Rana  
Creek Design.

 

 

FUTURE GARDENS 

Three Futures for
the Los Angeles Basin

open canopy forest

grassland

chaparral

Three Botanical Futures for the LA Basin
An ecological artwork presented by The Center for the Study of the Force Majeure with Rana Creek Design

Three Futures Site

Natural History 
Museum

LACMA

Tar Pits

A Work for the La Brea Tar Pit Park



In conversation with  
the life web
We are exploring the shape of governance that operates in 
tune with the laws of conservation of energy and ecological 
feedback loops, which both inform and sustain the life web. In 
the absence of working models, we are effectively asking the 
3.3-billion-year-old life web to instruct its 3.5-million-year-old 
offspring, the human race, on methodologies to decelerate 
climate warming and a mass extinction of its own making.  
 
Finally within the following year we expect to begin seeking 
funding for research that can tell us how the life web recovery 
from several million square kilometers of glaciation in Europe 
can happen in 12,000 years, but life web recovery from 
similar losses of species as extinctions spread takes 11–93 
million years. That is to say, can we learn how to mediate 
an oncoming sixth extinction by studying how the life 
web recovers so quickly from glacial shock and thereafter 
accelerate recovery?

Where the shape of catastrophe  
becomes the shape of opportunity 

For instance, can the city of  
San Francisco, by redesign,  
return to the life web as  
much or more energy than  
it consumes?

TOWARDS A 
CONCLUSION:
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CORE STAFF

Newton Harrison, Director Professor Emeritus, UC San Diego. Research  
professor at UC Santa Cruz and founding director of CFM and leading  
environmental artist
Helen Harrison, Director Emerita
Joshua Harrison, Co-Director,  Director, Learning and Performance,  
Drury Design Founder/Creative Director, St Barth Film Festival 
Kelly Skye, MFA Digital Arts & New Media, MSc Ecology & Environmental  
Science; Studio manager, designer/videographer and research director 
Matthew Jamieson, MFA, GIS specialist and mapmaker
Ruthanna Barnett, PhD Linguistics, Human Rights Law LLDip LPC; Studio 
and research assistant 
Edward Shanken, PhD, Associate Prof. at UC Santa Cruz writes and teaches about 
art-science collaboration, surveillance culture, interactivity, sound art, and ecology 
David McConville, PhD is chairman of the Buckminster Fuller Institute and 
co-founder of Spherical, an integrative design and research studio

BOARD OF ADVISORS

Jeff Brown, Director, UC Berkeley, Central Sierra Field Research Stations
Faerthen Felix, Assistant Director, Central Sierra Field Research Stations 
Rick Hooper, Tufts University, Former Executive Director, CUAHSI
Dr. Amy Horne, LLM, Phd Forestry 
George Lakoff, Professor of Cognitive Science and Linguistics, UC Berkeley
Roger Malina, Professor of Art and Technology, University of Texas
Terry Root, Stanford Woods Institute for the Environment
Ranil Senanayake, Chairman, Rainforest Rescue International
Anne Spirn, Professor, Department of Architecture and Planning, MIT
Victoria Vesna, Director of the Art|Sci center, UCLA
Lauren Bonn, Metabolic studio director
Susan Solt, Dean of the Arts division UC Santa Cruz
Paul Lee, Initiator of Homeless Garden project
Kathy Roth-Douquet, CEO of Blue Star Families

Work sites

Legend

PLACES WE WORK
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