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VIII IX

“Water is everywhere before it is somewhere…” With 
these seven words set in fluid meter, Anuradha Mathur 
and Dilip da Cunha launched a dialogue that grew and 
then swelled as others rushed to join in. Colleagues 
known and not yet known came from places far away 
along the dimensions of space, time, and discipline, to 
convene at the School of Design, University of Pennsyl-
vania, and when the last of the presentations and papers 
had vanished from the air of the gallery in Meyerson Hall, 
still no one wanted to leave. 

The lingering allure of that collective event has persuad-
ed the conveners to reassemble the moment, the words 
spoken and the ideas exchanged, in printed form, in order 
to extend a philosophical and cultural conversation that 
is already changing our shared perspectives—on lines 
drawn on maps, on territorial borders, on the disappear-
ance of boundaries we ourselves have established—in 
favor of a regenerative rethinking of the terrain of water.  

The work presented in this book distills and reframes the 
remarkable latent energy and the untapped potential 
of questioning the boundaries between water and land. 
Just as society struggles to replace balkanization with 
inclusion and to supplant place of origin with new inhab-
itation, just as across the fields of design we explore the 
reduction of barriers between disciplines in order to im-
prove our response to seemingly intractable social and 
cultural problems at local and global scales, this explo-
ration of terrain becomes newly and critically important.

In the opening contribution to this book, Mathur and 
da Cunha address the question of the line as a tool to 
gain literacy about terrain and as a way of projecting 
ourselves into the future rather than acting only within 
the bounds of more time-proximate determinants. They 
describe the centuries-old invention of river-based maps 
that defined locations even though the river and its loca-
tions were always changing and will continue to change. 

So, too, the convening they called Design in the Terrain of 

Water and this publication represent a singular moment 
amidst a water-challenged decade that both inspires and 
necessitates an interweaving of science and culture, of 
design and poetics, of activism and advocacy, to respond 
to a world that is more inconstant and risk-filled than we 
want it to be.

Water inundates. It also challenges us to think in four 
dimensions, not three, where the impulse of time-based 
thinking can enable a realignment of resources in favor of 
the longer-term, not that shorter one in which we simply 
build exactly what we have lost, not realizing how truly 
impossible that is. Traveling along this new dimension we 
may inhabit not just again, but better, and with greater 
resilience, as we embrace the indeterminate nature of 
design in the terrain of water.

MARILYN JORDAN TAYLOR

FOReWORD
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Design in the Terrain of Water makes room for water that 
is everywhere before it is somewhere: water that is in rain 
before it is in rivers, soaks before it flows, spreads before 
it gathers, blurs before it clarifies; water that is ephemer-
al, transient, uncertain, interstitial, chaotic, omnipresent.  
This is water to which people are increasingly turning 
to find innovative solutions to water scarcity, pollution, 
aquifer depletion, and other problems that are assuming 
center stage in local and global politics, dynamics, and 
fears. It is also water that is celebrated and ritualized in 
ordinary and everyday practices across many cultures.

This book brings together the work of eminent profes-
sionals, designers, artists, scientists and theorists, who 
respond to the challenges that water everywhere poses: 
its visualization, infrastructure, politics, and science.  

At a moment when design disciplines are beginning to 
embrace measures such as flexibility, agility and resil-
ience, we believe this book will make a timely contribution. 
These are measures that we associate more closely with 
water and watery imagination than with the terra firma 
that grounds aspirations of prediction and control that 
have proved elusive, perhaps even detrimental. The book 
asks if in this time of uncertainty and ambiguity brought 
on by increasing openness of economies, cultures, and 
ecologies, we need to re-invent our relationship with wa-
ter. Should we look to the past, present and future and 
ask if in seeing water somewhere rather than everywhere 
we miss opportunities, practices and lessons that could 
inform and transform the design project?  What role does 
representation and visualization play in confining water 
to a place on land? Can we look at projects in history and 
projects emerging today—cities, infrastructures, build-
ings, landscapes, artworks—with a cultivated eye for 
waters everywhere? What is it to see water as not within, 
adjoining, serving or threatening settlement, but as the 
ground of settlement?

This book is structured as a dialogue between two  
waters – water that is somewhere, framed, held in place 
and distinguished from land; and waters that are ev-
erywhere, challenging conventional representation and 
demanding invention. These two waters are visualized 
as horizons in the works and reflections of the contrib-
utors to Design in the Terrain of Water. In the horizontal 
structure of this book these two horizons run a parallel 
course, breaking occasionally with ambiguity, complexity, 
and measures that are not easy to define, separate, or 
delineate. Water here simmers as a force within political 
and geographic dynamics, even as it submerges bound-
aries between places and disciplines.  As a collection of 
visual and textual essays, this book presents a way to 
image, imagine, build, and advocate design in the terrain 
of water. 

The idea of this book comes out of a symposium at  
PennDesign in April 2011 that gathered a unique spirit 
and momentum that we have tried to sustain and ad-
vance through this publication. The symposium itself 
was structured by the themes of activism and advocacy; 
imaging and imagining; and structure and infrastructure. 
In the process of developing this publication we became 
acutely aware that many contributors’ works and ideas 
are exemplary of more than one of these themes and that 
these themes are too often inseparable. We then took the 
more chaotic path of assembling individual contributions 
united by a drive to engage water, not as an element to 
extract, an embellishment to design, or a commodi-
ty that is scarce.  Rather, it is a terrain that challenges 
assumptions, reminds us of our fallibility, accomodates 
complexity, and locates our horizon.

We have many people to thank for their support and 
work in making this book possible. Dean Marilyn Taylor 
put her faith and energy behind us from the very start, 
encouraging us to conceive and curate the symposium in 

2011 and then to make this book. Many of our colleagues 
at PennDesign, in particular David Leatherbarrow and 
William Whitaker were generous with their time and ad-
vice at critical stages of this project. We would also like 
to thank the staff in the Dean’s Office and the Landscape 
Architecture Department, particularly Megan Schmidgal, 
Chris Cataldo, and Diane Pringle. We would like to ac-
knowledge the symposium core team who initiated this 
project with us and were engaged in multiple aspects of 
the event and exhibition that opened in conjunction with 
it: Catherine Bonier, Michelle Lin, Jessica Ball, and Yadiel 
Rivera-Diaz.

We are especially indebted to Rebekah Meeks and  
Matthew Wiener who brought extraordinary skill, ded-
ication, and insights to the book. Reva brought energy 
and an eye to developing with us the initial structure and 
layout of the book and Matt brought a focus, diligence, 
and design ability to seeing it to a finish. We are grateful 
to Gordon Goff for his enthusiasm for the project, and to 
his team for coordinating with us to make this a quality 
publication. Most of all we would like to thank all our con-
tributors who were willing to indulge our many requests 
and worked closely with us to not just present their proj-
ects and research, but to draw out particular qualities 
and ideas that would advance the conversation on how 
water is imaged, imagined and engaged in design. 

Last, but not the least, our daughter Tara. She is now thir-
teen and has been with us in many terrains of water, most 
recently the Himalaya Mountains in June 2013 when 
waters were everywhere, washing away mountain sides, 
settlements, infrastructure, and people, seemingly in 
defiance of being placed somewhere. We were fortunate 
to return unhurt; many thousands did not. This book is 
dedicated to them and the many others who experience 
the fury of confined waters.

ANuRADhA MAThuR / DILIP DA CuNhA



104 105

EliZaBEth mOSSOp
MISSISSIPPI DeLTA PROJeCT

issues of Water and rivers and deltas epitomize 
the disjuncture between natural systems and the human systems of 

administration, property, and political structures. with its generally 

strong distaste for planning, the us has been slow both to align 

planning or administrative boundaries with the natural boundaries 

of watersheds, and to create multifunctional management agencies 

(with some notable historical anomalies such as the tennessee valley 

authority). questions of flooding, land loss, and storm protection in the 

mississippi delta are plagued by an inability to even conceptualize the 

issues in a synthetic way. the most difficult task seems to be how to bring 

together a discussion of the forms and processes of human inhabitation 

and activity, and the broader questions of ecological sustainability, with 

the science and engineering of river management and coastal protection. 

in this context,  the academy can play an important role in trying to 

contribute to public discourse by developing informed speculation that 

is grounded in both accurate data and a real understanding of the local 

political and cultural context. 
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DISAPPEARING DELTA: The 

Mississippi Delta is a landscape 

shaped by the underlying 

conditions of the river system and 

the imposition of the engineering 

control system. The dominance 

of the latter has resulted in a 

rapid rate of land subsidence 

throughout the delta region.

9TH WARD: Looking at historical maps of 

the Lower Ninth Ward illustrates what has 

happened over time to the protective buffer 

of wetlands that used to exist between 

the settlement and the bayou. Prior to 

Hurricane Katrina in 2005, this landscape 

demonstrated an idiosyncratic settlement 

pattern encompassing both the colonial 

urbanism of New Orleans and the post 

WWII suburban expansion.
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Louisiana State University’s Coastal Sustainability Stu-
dio (CSS) brings together scientists, designers, and en-
gineers to collaborate on specific projects with the aim 
of developing techniques for reducing environmental 
vulnerability and enhancing community resilience along 
the Louisiana coast. This drives a project approach that 
incorporates political and economic realities as well as 
research-based investigation into possible scenarios, 
thus placing the work in an interstitial zone between 
academic speculation and the politically sanctioned 
proposals of the various levels of government. The CSS 
is also unique within the regional context because of its 
central involvement of designers and planners and the 
cross-disciplinary methods that are applied to projects 
at all scales.

The confinement of the Mississippi River by flood pro-
tection levees interrupted the annual cycles of flooding 
across the river’s floodplain, and the deposition of the silt 
that provided both the raw material for agriculture, and 
continued to build new land in the delta. The resulting 
withdrawal of this delta-building sediment, combined 
with the impacts of the oil industry and catastrophic 
storms, has resulted in the dramatically escalating land 
loss we see here. Current projections of continued land 
loss combined with sea level rise over the next 100 years 
dramatically changes the picture for the existing commu-
nities of south Louisiana and forces a major rethinking of 
options for the future. Without massive land-building ef-
forts, the coastal region will disappear within a relatively 
short time.

So at the regional scale it is necessary to return the 
Mississippi River to its role as delta builder. The prima-
ry action proposed is a series of five spillway diversions 

constructed at strategic locations along the gulf, at the 
endpoints of the five historic basins of the delta. Each 
diversion would be designed as a hybrid between soft 
and hard infrastructure, strategically placed with regard 
to ecological, economic, and settlement patterns. The 
spillway gates would be periodically opened when the 
Mississippi is high, providing a steady pulse of sediment 
that over the century will build up, maintain, and protect 
large expanses of land. 

In order to test this strategy, it is necessary to also zoom 
in and explore how these issues operate at the metro-
politan and neighborhood scales. The project’s area of 
focus is the Central Wetlands Unit, the Lower Ninth Ward 
and Saint Bernard Parish on the eastern border of the 
city with Lake Borgne. It is an area of great vulnerability 
to storms, particularly because of its location in relation 
to major industrial shipping infrastructure. Our work 
here is informed by a long-standing interaction with the 
community and a specific consultation process over the 
course of the project. The L9 Centre for Sustainable En-
gagement and Development is our partner in this work 
and has collaborated with us to focus the four main proj-
ect goals: a balanced regenerative ecosystem, intelligent 
storm protection, a productive innovative economy, and 
a dynamic and sustainable community. 

For these goals to be achieved, the neighborhood as we 
know it will have to evolve—to become better integrat-
ed with natural systems and flexible to changing water 
levels. Its architecture will have to become nimble, and 
increased open space will be needed to absorb seasonal 
floodwaters. Much of the Lower Ninth Ward, for example, 
was formerly wetlands, and will need to be re-imagined 
as a flexible urban/protective/middle zone once again. 
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Landscape of the Lower 9th Ward

MISSISSIPPI RIVeR

INVOLVING COMMUNITY: 
Proposals are aimed specifically 

at community engagement and 

empowerment. They reflect a new 

understanding of urban conditions 

after the storm, and the role of 

local community members in 

shaping new solutions for their 

neighborhoods.

It cannot be overstated how politically contentious post-
storm proposals to change the form of New Orleans ur-
ban development have been. With little faith in any level 
of government to act in the interest of all citizens, it has 
been impossible to consider alternatives to a restoration 
of the pre-storm status quo. So it needs to be stated very 
clearly that this work is aimed specifically at empowering 
the local community to take an effective role in shaping 
the discussion of these issues. A key driver has been 
the need for primarily incremental solutions that can be 
flexible at the scale of individual properties and also the 
assumption of a viable land tenure system. The propos-
als have come about through an extensive process of 
engagement and discussion and are a testament to new 
understandings of the urban conditions six years on from 
the storm. There is a broad understanding that new solu-
tions are required for these neighborhoods although it is 
far from clear how this change will be achieved. 

Much of the neighborhood is now open land with emer-
gent vegetation, in some areas there are new houses and 
in others there has been significant restoration and reoc-
cupation. There has been a succession since the storm, 
of flooding, debris, clearing, and regeneration and there 
remains a transition from more to less density, between 
the river and the bayou. The bayou is largely open water 
with the ghost of the cypress swamp still visible, edged 
by a sea wall built in the 60s after Hurricane Betsy that 
protects the neighborhood. Unfortunately, the wall com-

pletely disconnects the neighborhood from its tradition-
ally close relationship with the bayou (where residents 
once trapped and fished in the extensive wetland envi-
ronment), making an artificial delineation between water 
and land.

So rather than preparing yet another New Orleans mas-
ter plan, we identified key topics of speculation through 
consultation, research, and analysis. And from this de-
veloped a series of themes for our investigation: housing 
and neighborhoods, productive landscapes, recreation, 
industry and jobs, and wetland restoration. Each area of 
focus was analyzed through precedent research, com-
munity and site investigation, and design speculation 
and then developed into a series of single-issue scenari-
os. The individual scenarios were then evaluated against 
a series of environmental performance criteria, including 
carbon footprint, sea level rise, storm and flood defense, 
investment, and potential return. 

We have further combined a series of these scenarios 
into a complete vision of the place intended to animate a 
possible long-term future for the neighborhood within a 
re-generated coastal environment. This is a snapshot of 
selected scenarios, rather than a comprehensive or ex-
clusive plan. It is a key means of communication with our 
stakeholders to illustrate how different scenarios could 
make a new neighborhood.
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SNAPSHOT PROPOSALS: The northern part of the Lower 

Ninth Ward (and the extension into Saint Bernard Parish) 

is uniquely located on the edge of water and settlement. 

This position and its relationship with the Central Wetlands 

Unit offers a number of opportunities for both enriching the 

Lower Ninth Ward as a vibrant community and protecting it 

from future hurricanes and storm surge.

WeTLAND PARKURBAN ReCReATION LOCAL PARKS + STReeTSCAPe HOUSING + NeIGHBORHOODS PRODUCTIVe LANDSCAPeS eDIBLe PUBLIC SPACeSSUSTAINABLe CLUSTeRING INFILL DeNSIFICATION PRIVATe FARMING 

farmer’s market would become an important hub in the 
neighborhood that links the productive landscape of the 
Lower Ninth Ward to the urban consumers of New Orle-
ans and the region beyond.

Returning the massive amounts of vacant land in the 
northern parts of the Lower Ninth Ward to productive 
and resilient use was a major focus of the project. A 
combination of backyard farming, community gardening, 
large-scale commercial farming, and aquaculture are 
possible ways to utilize land that has too great a flood 

would be reforested as cypress swamps. All of these offer 
a substantial range of economic development possibili-
ties based in tourism and recreation. 

The development of this project has allowed the illus-
tration of some key ideas in relation to techniques for 
exploring resilience at the intersection of water systems 
and urban development. The complexity of current is-
sues related to the settlement of the Mississippi Delta re-
quires this broad disciplinary collaboration that can bring 
together the three poles: research and data, planning 

risk for rebuilding. Galvez Street becomes a focus of ag-
ricultural activity and contains both small farm cottages 
to the south and larger commercial farming operations 
to the north. 

The lowest and emptiest part of the neighborhood be-
comes public open space. The low point in the northwest 
corner becomes a wetland park with significant water 
storage and cleansing in the landscape, taking pressure 
off the overstretched pumping and drainage infrastruc-
ture. A regional park provides sports and recreation facili-
ties much needed by the city and there is the opportunity 
to take advantage of the bayou’s proximity for education-
al and tourist facilities. Subsidence has created roughly 
four hundred acres of open water at the western end of 
Bayou Bienvenue, which is a great potential recreational 
amenity for fishing, birding, kayaking, canoeing, sailing, 
and crabbing, while the rest of the Central Wetlands Unit 

and design, and cultural issues. We also have to be able to 
zoom in and out from regional, to metropolitan, to neigh-
borhood to site strategies as the means of testing the va-
lidity of both broad-scale strategies and understanding 
the implications of physical design decisions. Using de-
sign scenarios as the basis for the development of future 
visions provides a flexibility missing from many master-
planning processes, as well as being a useful means of 
communicating to communities the possibilities of how 
different strategies combine in an integrated plan. The 
process has also reinforced the overriding importance of 
appropriate methods of communication. Strategic think-
ing, development alternatives, and physical proposals 
have to be translated into models and images that will 
have resonance with key stakeholders and communicate 
ideas effectively.

The vision is driven by the concept of a robust wetland 
zone that supports the needs of a thriving and resilient 
natural environment alongside a growing and sustained 
human settlement. The northern part of the Lower Ninth 
Ward is transformed to take greater advantage of its 
location on the edge of water and settlement. Dense 
housing and community buildings are concentrated in 
infrastructural corridors reaching to the wetland where 
schools and institutions utilize the unique qualities of 
the location. Large open spaces between these neigh-
borhood concentrations return productivity to the land-

scape through community and large-scale agriculture 
and increase the resilient capacity of the neighborhood 
environment by dramatically increasing open space ar-
eas for stormwater retention.  

Claiborne Avenue is important as the line that separates 
the neighborhood roughly between above and below sea 
level. Traditionally, it separated the urban from the rural 
parts of the neighborhood. Claiborne Avenue once again 
takes on the role of threshold between different types of 
dwelling. To the south the neighborhood is densified while 
to the north the neighborhood is developed along infra-
structural corridors along Tennessee, Caffin, and Tupelo 
streets that historically extended into the wetlands at the 
north of the neighborhood. New housing and commercial 
space along the main corridors are elevated to withstand 
flooding. The space in between becomes farmland and 
open space for recreation and stormwater retention. The 

eLIzABeTH MOSSOP_MISSISSIPPI DeLTA PROJeCT 
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 IñAKI ECHEVERRIA: Echeverria founded his eponymous design 
firm in 2008. Since then, the office has been awarded a number of 
important public and private commissions, including the Parque 
Lago Texcoco (35,000 acres), the Papalote Children’s Museum in 
Monterrey, diverse projects for Liverpool,the largest luxury retailer 
in Mexico and other public and private commissions. Echeverria is 
Professor of Design at the Universidad Iberoamericana, Director 
of the Berlin Summer Workshop at the Aedes Network Campus 
Berlin, and was recently awarded a Gold Medal at the Puerto 
Vallarta Biennale.

NATALY GATTEGNO: Gattegno is a principal of Future Cities Lab, 
an experimental design and research office based in San Francisco, 
California that has been awarded the Architectural League of New 
York Young Architect Prize and the Van Alen New York Prize. Future 
Cities Lab has been widely exhibited most recently at the San 
Francisco Museum of Modern Art and the Yerba Buena Center for 
the Arts. Gattegno is a faculty member at the California College of 
the Arts.

MARGARITA EUGENIA GUTIÉRREZ: Gutiérrez is the founder of the 
Biogeochemistry Group, and is currently a professor in the school 
of chemistry at the National Autonomous University of Mexico 
(UNAM), where she teaches on the chemistry of inorganics, soils, 
and hazardous wastes. She has coordinated over 60 projects for 
the mining industry, in addition to a cooperative project between 
Germany and Mexico for the management of hazardous waste 
between 2002 and 2006.  Gutiérrez was a visiting professor at the 
University of Maryland College Park in 2001.

ANNA HERINGER: Heringer was a Loeb Fellow at the Harvard 
Graduate School of Design and the honorary Professor of the 
UNESCO Chair Earthen Architecture Programme.  Her work in 
Rudrapur, Bangladesh, in partnership with Eiki Roswag, received the 
Aga Khan Award for architecture.  Heringer is also the 2011 recipient 
of the Global Award for Sustainable Architecture.  

ALISON HIRSCH: Hirsch is an assistant professor of Landscape 
Architecture at the University of Southern California.  She is 
the co-founder of foreground design agency, a transdisciplinary 
practice working between the fields of architecture, landscape 
architecture, urbanism, and the visual arts.  Hirsch is the author of 
City Choreographer: Lawrence Halprin in Urban Renewal America 
(University of Minnesota Press, March 2014). 

WALTER HOOD: Hood is an Oakland, California based environmental 
designer, artist, and educator. He is a professor at the University of 
California, Berkeley’s Landscape Architecture and Environmental 
Design Department, which he chaired from 1998 to 2002. His 
studio practice, Hood Design, has been engaged in environmental 
and landscape design, urban design, art installations, and research 
commissions since 1992. 

PETER HUTTON: Peter Hutton is an experimental filmmaker who 
has made over 20 films, including silent film studies of cities, 
landscapes, and seacapes through out the world. He has taught 
at Hampshire College , SUNY Purchase, Harvard University, and 
currently at  Bard College. Hutton’s work has been presented in 
major museums and festival both in the US and in Europe. In 2008 
the Museum of Modern Art presented a retrospective on Hutton’s 
work. His film Study of A River, which was presented at the Terrain of 
Water conference, was selected by the Library of Congress in 2009 
for permanent preservation.

DOUGLAS JEROLMACK: Jerolmack is an associate professor in the 
Department of Earth and Environmental Science at the University 
of Pennsylvania.  Jerolmack created the Penn Sediment Dynamics 
Laboratory, and was the first recipient of the American Geophysical 
Union’s Luna B. Leopold Young Scientist Award in 2010.  

DIÉBÉDO FRANCIS KÉRÉ: Kéré is the principal of Kéré Architecture 
and is a Professor at the Accademia di Architettura in Mendriso.  
His Primary School in Gando project (2001) received the Aga Khan 
award for Architecture, while his recent projects include a school 
extension, library, and Woman’s Association Center (also in Gando).  
Kéré is also the winner of an urban design competition for a former 
barracks terrain in Manheim, Germany.  

TILMAN LATZ: Latz is a landscape architect and architect and is 
the head of Latz+Partner, an international landscape architecture 
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