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Visualization:
overview of the whole
settlement from the
Brawley Wash to the
South Sasabe Road.
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ABSTRACT

The landscape design studio of Professor Christophe Girot

at the Swiss Federal Institute of Technology in Zurich,
Switzerland investigated new settlement typologies within
the extreme environmental condition of the Sonoran Desert
in Arizona: wet and dry, hot and cold, permanent and
ephemeral. From early sketches in sand models to computer
simulations, CNC models and water dynamics, the studio took
a hands-on approach in understanding the natural processes
of flash floods and erosion on the site. The integration of
infrastructure, architecture and ecology into a single design
solution challenged the students to structure the settlements
with respect to both natural processes and the Jeffersonian
grid. For the students, both the formal and the performative
settlement solutions arose from this superimposition where
the sublime nature of the site, being exempt of almost any
human artifact, proved to be the perfect testing ground. During
the course of the studio, it became clear that the only way to
solve a settlement principle in this flood prone area was to
develop design solutions on the large scale of the valley and
at the scale of a single step simultaneously. The final projects
showed a clear understanding of the tectonic and topological
expression for a new type of occupation in the desert.
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Aerial photo of the
Brawley Wash and the
South Sasabe Road,
1936.

Sand box exercise
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For what makes the landscape so impressive and
so beautiful is that it teaches no copybook moral,
no ecological or social lesson. It tells us that there
is another way of measuring time, and the present
is, in fact, an enormous interval in which even the
newest of man-made structures are contemporary

with the primaeval!'l.

Onset

The landscape design studio of Professor
Christophe Girot at the ETH in Zurich,
Switzerland investigated new settlement
typologies within the extreme environmental
condition of the Sonoran Desert in Arizona:

wet and dry, hot and cold, permanent and

G

ephemeral. Having analyzed the troubles of
big infrastructural projects like the Central
Arizona Project (CAP) that brings water from
the Colorado river to Phoenix and Tucson,
the studio embraced local water harvesting
and storage to study how a local ecological
footprint for a new settlement in the Altar
Valley® could take form. Fortunately, there
are alternatives that base themselves on
relearning old, discarded techniques of
floodplain management and dry farming.
Although there would have to be a shift from
big agricultural farming and bureaucracy

to a more pastoral, maybe even nomadic

economy based on sheep, goats and cattle

combined with small crafts and industrial

livelihoods™.

The prime concern of the studio was the
study and manipulation of local topography
to enable a settlement that is shaped by a
new type of floodplain management. But
before we dived deep into the various desert
terrain typologies we began with a simple
exercise: Take an area of 1 by 1 km with a
constant slope of 6%. Design two straight
lines within this slope and let these two lines
define an incision below ground. Reconnect
this incision with the surrounding slope.
Make sure that the cuts on both sides are
sloped with a maximum of 2/3.

Here the students learned that landscape

is something different from architecture. One

~3 © Mathaus Nierzwicki

The Altar Valley was
the site of study for
our landscape design
studio. Itis a 72 km
long north-south valley
that runs from the
Mexico border to the
Avra Valley west of

the Tucson Mountains.
The Brawley Wash is the
ephemeral stream that
has its source in the Altar
Valley before joining the
Santa Cruz River.

The architecture refers
to Taliesin West. It

was architect Frank
Lloyd Wright's winter
home and school in the
desert from 1937 until
his death in 1959 at
the age of 91. Today it
is the main campus of
the Frank Lloyd Wright
School of Architecture
and houses the

Frank Lloyd Wright

Foundation. Please visit

https://en.wikipedia.
org/wiki/Taliesin_West
for more information
about Taliesin West.
Please visit http://
elkhornranch.com/ for
more information of
Elkhorn Ranch.
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Pencil drawing:
successive water
catchment dams and
spillways aligning the
Brawley Wash.
Adaptation of the
Jeffersonian grid

and settlement
development over
time.

Plan of water
catchment, settlement
and agricultural fields.

cannot use vertical walls and is restrained
by the property of loose material; everything
becomes a slope. Being a formal exercise, it
drove the expression of the projects during
the rest of the semester by adding function
and performance to a simple, almost land-

art like intervention.

Insights

The field trip is the moment when the
project becomes tangible in the minds of

Bl So we took them to Arizona,

the students
rented off road vehicles and showed them
the most amazing landscapes in the
American west during a two-week workshop.
Aside from main attractions like the Grand
Canyon and the desert architecture of

Frank Lloyd Wright®, we visited the Elkhorn
Ranch® that has been working in the Altar
Valley since 1945. It is situated at the foot of

the Baboquivari Mountains just above the

alluvial plain of the Brawley Wash that runs

through the Altar valley. Apart from carrying
on the tradition of a dude ranch (a form of
agritourism), they experiment with stone
embankments and desert flora in order to
control and counteract the ongoing erosion
that would dry-out the valley. Especially
“head cuts” form a real threat to drought.
Loose sandy soil is eaten away by water
and create deep gullies that rapidly travel
uphill under heavy rainfall. These head-cuts
are negated by so called Zuni bowls; larger
rocks that are put down on the soil at the
place of the head cut in order to slow down
the water, deposit debris, and provide shade
to create a humid environment for various
desert fauna and flora. Further downhill
these can be accompanied by perpendicular
dams of loose rocks to slow down the water
flow even more, managing the valley as a
whole.

Whenever a new road or structure landed
on the alluvial plain of the Altar Valley, it

altered the flow of water and often created
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Status quo: “Public Land Survey System,” One-  Principles: Shifting of the One-Mile Grid, road  Adaption: Subdivision of the new grid, growth Extension: “Wash gardens” in between the Growth: Development of settlement structures
Mile Grid System infrastructure, channel near the Brawley Wash starting from the existing road settlements, agriculture near Brawley Wash alongside washes up the Altar Valley
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severe erosion in the form of these head
cuts. Part of the solution then became the
construction of intelligently placed road and
buildings, that would combine the movement
of goods and people but ameliorate drought.
This would mean to build perpendicular to
the water runoff direction and to construct
permeable causeways that can store and
slowly release water downhill instead of
channeling it along its embankments.
Ultimately this made us realize that the
Jeffersonian Grid, however big in scale and
efficiency, does not perform in the small
scale of a valley. Here, topography should
have steered the direction of settlement. In
the final projects of the students the grid
was skewed and distorted to compensate for
the specific topological condition of the Altar

Valley.

Conception

There exists an old technique of
floodplain irrigation developed by the Papago
people which enabled them to survive
the arid Sonoran Desert over millennia.

It consisted of a simple catch, store and
release system and was called arroyo-
mouth or ak-chin farming. It worked like

this: a flash flood comes soaring down the
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sandy riverbed.... It surges into a temporary
catchment basin, where it immediately soaks
into the soil or forms a pond for later diversion.
Cottonwoods, willows, and burro bushes, some
of them artificially planted by the Indians in
fence rows along the watercourse, slow the
current, spreading the water over a broad, flat
surface and trapping the suspended silt for
fertilizer. Then, in the mud left by the flood, the
Papago plant their seeds, expecting to harvest
them before the earth turns brick-like again™.

This irrigation system became the basis of
the studio hypothesis that would allow a new
settlement to survive in the Altar Valley without
having to rely on water from the Colorado
watershed 500 kilometers away.

A few times per year the Brawley Wash
carries a lot of water in the form of a flash
flood. This opportunity was exploited by the
projects to catch part of the water rushing
down. These dam-like structures reached
just into the riverbed, diverting part of the
water horizontally away from wash and onto
the plain. In order to understand this process,
sand models were constructed. This hands-
on approach informed the students on the
natural processes of flash floods and erosion
on the site. When a particular solution was
found, CNC models advanced the precision

of the intervention, minimizing the transport

—  © Tristan Wicht and Andreas Winzeler
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10. Visualization:
causeway and water
diversion.

11. Visualization: the
weir functioning
as a causeway and
settlement.

of material on the site by controlling the
volume of cut and fill operations.

Once the water is diverted it has to be
slowed-down and stored. The water was
spread over a large area to infiltrate and
be directed towards storage tanks, either
as ponds or high-tech reservoirs. The
key here was to prevent evaporation by
providing shade in the form of bushes or
simple roof structures. These water storage
solutions naturally became the heart of
the settlements being its most precious
commodity. The settlement consisted of
dwellings and farm like structures that
were placed strategically along this system
of catching, storing and releasing water.
Whenever possible, roads were combined
with low weirs, and buildings with permeable
embankments to foster a small footprint on
the alluvial plain as a whole. When we now
move further down the irrigation system,
irrigation canals and field were modelled
to accompany the slow movement of water.
These fields would now serve the proposal
of dry agricultural methods and for cattle
grazing. These topologies were modelled in

such a way that it would allow an abundance

LANDSCAPE ARCHITECTURE FRONTIERS / EXPERIMENTS & PROCESSES

of water to overflow back into the Brawley

Wash, serving settlements downstream.
The final study consisted in the
visualization of these new structures into
the pristine landscape of the Altar Valley.
The same digital model that was used
to make the physical CNC models now
became a testing ground for the plantation.
A library of local plants was made digitally
and planted by the thousands in the model.
This allowed the students to relate more
directly to their interventions by taking their
projects into reality. At the same time, it
served as proof for the local community by
shifting the projects away from abstraction.
The intelligence of the landscape structure
naturally emerges from these images by
envisioning a (re-Jfound approach to desert

settlement.

Comprehension

During the course of the studio, it
became clear that the only way to solve a
settlement principle in this dry but flood
prone area was to develop design solutions

on the large scale of the valley and at the
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scale of a Zuni bowl simultaneously. The
integration of infrastructure, architecture
and ecology into a single design solution
challenged the structure of the settlements
with respect to both natural processes and
the Jeffersonian grid. For the students, both
the formal and the performative solutions
arose from this superimposition where the
sublime nature of the site, being exempt

of almost any human artefact, proved to be
the perfect testing ground. The settlement
solutions that were proposed not only
diverted the dangers of flash floods, but were
actually dependent on them. They exhibited
wide range of tectonic and topological
solutions for a new type of occupation in the
desert. LAF
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