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1. Climate station. Walking
east through the
recovering prairie a small
probe is seen embedded
in the ground — a visible
record of a changing
climate.
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ABSTRACT

With current models predicting aquifer depletion as early

as 2080, the American Great Plains region approaches a
critical threshold that will test the resilience of its productive
landscape. In response, this project challenges the
Jeffersonian grid by speculating that the future landscape will
be annually reorganized by hyper-local climate prediction that
responds to micro-topography and soil typologies. A series of
dynamic landscape infrastructures collect and interpret data
to define a Meridian of Fertility where short grass prairie ends
and insurable productivity begins.

KEY WORDS
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Periods of great plains
productive landscape
organization.

Historical analysis.
Fostered through
American optimism and
faith in the machine, the
gap between science
and uncertainty is filled
with ideologies, rituals
and instruments whose
illusions suggest a
rationalized control of
nature.

T

Pre-colombian productive landscape organization ( -1800)
BIEFHR A B AR A - MR A RS (-18004F )

- Nomadic dry-farming 4 S ER W

- Floodplain iz &7

- Hoe stick 43k

Jeffersonian Grid (1800-1960)
AIEBFE (1800-19604F )

- Sedentary dry-farming B EEER
- Continuous HE£E#1E

- Plow, horse, tractor . D #EHiAfl
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Aquifer (1960-2050)

BIKZEHER ( 1960-2050%F )

- Sedentary irrigated
- Aquifer &7KEER

- Pivot irrigation, plow, tractor #X4HHERL. . R

Post-aquifer (2050- ) /F&7KZE#H# ( 20504 - )

farming & 2 B AR
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- Nomadic dry farming #4214
- Hyper-local climate data + Crop insurance
BAMAL SRR+ RIEWRE
- Weather Chapel, plow, tractor &M, . Ryl 2

1750-1850:
“Rain follows the Plow”

“TRERHETR”

1895
Rainmaking Laboratory car — Chicago Rock Island &
Pacific Railroad
ATHEMEREFR—ZINTER 85 KT FHRE

1890:
US Government explosive balloon rainmaking experiment
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1890-2014:
Various dowsing instruments used to locate ground water
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Kansas newspaper advertising traveling rainmaker
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1890:
Rainmaking Funnels, Nebraska
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AT, Wonderful
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dy, g Inventor
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Ino:l.u.-ivow.,mmwun"‘c eﬂtury.

Melbourne the “Ohio Rain Wizard"

at GOODL.AND ——

Fair Week.

And has contracted to produce a
Heavy Rain the last day of the Fair,
Sep’t 26th.

1893: 1893:
Hatfield the Rainmaker
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1890-1900:

Hatfield’s rainmaking towers
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1800-1940: 1934:

1940:

GE invents “cloud seeding” using dry ice and silver iodine
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1938:

Belief that trees create water Forester Rafael Zon leads New Deal Shelterbelt Program  Automatic Gas Hail Cannons
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LOCATION:

Great Plains, USA
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1.3 million km” (Great Plains Region)
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Cloud ceiling height
Average 1,500’
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Depth to water line
Average 500’
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Cloud Exlents
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Cloud Ceiling
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Shelterbelt
FragFk

Pivot irrigation
AR HERE

Playa vegetation
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Micro-topography
b
-1” contours
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Seed Bank of the Plains
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346 recorded species
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Historic Water Line
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Cone of Depression
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High Plains Aquifer
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Western Interior Plains Aquifer
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Confining Unit
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Western Interior Plains Aquifer
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Environmental analysis
(exploded hydrosphere
of Barton County,
Kansas). In section, the
flat ground plane of the
Great Plains reveals a
dramatic topography
of water. Yet the
perceived distance to
these great containers
of water is mysterious
and challenging to
accurately map, leaving
many opportunities for
psuedoscience.
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Regional site plan.
Projected average
rainfall for 2080
(NOAA] and soil
geology determines
the annual Meridian
of Fertility across
Kansas. Punctuated
by an infrastructure of
climate chapels, the
Meridian defines the
edge between western
short grass prairie
and eastern insurable
productivity.

God speed the plow.... By this wonderful
provision, which is only man’s mastery over
nature, the clouds are dispensing copious
rains... (the plow) is the instrument which
separates civilization from savagery; and
converts a desert into a farm or garden....
The chief agency in this transformation
is agriculture. To be more concise, rain
follows the plow."!

— Charles Dana Wilber, Land
Speculator, Nebraska, 1881

A sudden change in climate during
the year 1870 brought a great increase in
agricultural productivity to the sparsely
settled prairies of the American Great
Plains. Within a single wet season the
dry prairies were transformed into lush
green meadows. The rapid transformation
led prominent climatologist Cyrus
Thomas and noted geographer Ferdinand
Vandeveer Hayden to confidently conclude
that the recent increase in agricultural
settlements of the Great Plains were
intrinsically linked to this abrupt change

in climate.”?

Land promoters of the

time advertised and exaggerated this
“scientific” notion to encourage increased
western settlement. “Rain follows the
Plow”, a phrase coined by land speculator
and author Charles Dana Wilber, quickly
became the popular Great Plain myth of

the period, optimistically claiming that

SRS/ EMLEE LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

man'’s cultivation of the so called “Great
American Desert” would modify the
regional climate.”

It would take one of the most severe
environmental crises in North America —
the Dust Bowl — to finally dispel this myth
and teach the United States critical lessons
about productive landscape resiliency. The
crisis, which blew away an average of 480
tons of soil per acre across 75% of the
region, encouraged a new understanding of
the region’s unique ecosystem.” Following
the unprecedented drought, the productive
landscapes of the Great Plains slowly
recovered under President Roosevelt's
visionary New Deal, which brought an
enlightenment of new strategies adjusting
agriculture practices to align closer with
the natural systems of the region. Contour
plowing tailored furrows to their immediate
topography, shelterbelts protected fields
from wind, and crop rotations allowed
soils to gradually rebuild. America was
well positioned to nurture a new, resilient
system of agriculture.

Yet further resiliency progress was
halted by a discovery in the late 1940s. A
seemingly bottomless system of aquifers
was discovered just beneath the dusty
Great Plain’s prairies. Soon technological
innovations of deep wells and pivot
irrigation systems in the 1950s allowed

unprecedented distribution of water to
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fields. This artificially induced precipitation
transformed the Great Plains into one of the
world’s most productive landscapes.

The relentless mining of ground
waters continues today and is forcing the
High Plains Aquifer to rapidly approach
exhaustion. With current models predicting
significant aquifer depletion by 2080, and
climate models warning that the future
precipitation isohyets will gradually migrate
to the east, the Great Plains approaches a
critical threshold that will test the resilience

of its productive landscape." At this

Playa Micro Watershed F£h & ithifiis
80% of rain in Great Plains infiltrates through playas
AFEFEBO%HIEMAHTHAM TS

moment, the post-aquifer agriculturalist
will once again be at the mercy of the
uncertain climate, forcing yields to decline
dramatically and faith in the landscape’s

fertility to falter.

The Meridian of Fertility

Positioning itself after the looming
collapse of aquifer irrigation, The Meridian
of Fertility is a speculative project that
calls for a return to early post-Dust Bowl

resiliency planning through a more refined,
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data-driven understanding of the Great
Plains landscape — from its eco-regions
down to its subtle micro-topography. The
project speculates that future agricultural
organization might be determined by hyper-
local climate predictions that are tailored to

the landscape.

Reorganization of the Productive
Landscape

Current landscape organization is still

strongly influenced by the Jeffersonian grid

(BEEMAFHE) *

13 PPN .
&7 C (Isotropic signature) _(prolonged (infrequent
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*Bowden, Mark. Climate Changes on the Central High Plains
Recorded in Playa-Lunette Systems University of Wisconsin,
2008
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Playa: climate data
extraction + seed bank.
Western Kansas alone
contains over 22,000
small, ephemeral
wetlands called playas.
Each playa functions
as the runoff collection
point for a localized
watershed and as such
is very sensitive to
minor fluctuations in
soil saturation. A soil
core sample reveals
clay stratifications that
can provide historical,
hyper-local climate
data. The moisture
maintained in a playa
contributes to its
function as the largest
and most diverse seed
banks of the Great
Plains.

Shelterbelt. An
infrastructure of
shelterbelts is planted
with the anticipation
that certain species are
also migrating to and
from the region. The
shelterbelt serves two
purposes, first slowing
the migration of the
Meridian by preserving
microclimates of soil
moisture, and second by
planting future hyper-
localized climate data
that will further refine
the model.

Species range

MMSEE

urrent B &7
2050

2100 =

Juglans nigra — Black Walnut
E4#k (Juglans nigra )
Projected Migration out of Kansas
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Windward Side
1 RUE

Species range

MFSEE

Current B &
2050

2100 =

Bumelia lanuginose — Gum Bumelia
RZ=BAEY ( Bumelia lanuginose )
Projected Migration into Kansas
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Leeward Side
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ER BEEY TR KT INFAR AR

Wet #i%

Typical IF& / P . ~— A \ /\

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES 101

T SSEORTTARAEE T
A ey
...... Zone of increased yield (200~300 m),_ .. ...

e T RMESE R

AT

Black Walnut — dendrochronology — hyper-local climate
analysis through tree ring
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Annual Meridian migration.
As the projected 20" annual
precipitation line — minimal
quantity of rain required to dry
farm — slowly migrates east
so does the Meridian Line.
Continuously refining itself
with newly harvested data,

the climate model analyzes
projected changes in numerous
variables to determine the
productive land that cannot be
insured for the upcoming year.

Precipitation
BEWE

[/
,
F"' , .

[}

NOAA Climate predictions: 2080
EEBERASEERBNETN: 20804
Average precipitation EIJETE
W High &
[ ] Low &

Average wind speed (concentration of wind chapels)
SEARGE ( SEIUNSEERNE 69Kk )
[ High &
" Low 1&
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Average wind speed

Soil quality
THERE
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Micro-topography. Past
productive practices
have been inscribed

in micro-topographic
alterations of the flat
Kansas landscape.
These various
palimpsests provide
microclimates that are
advantageous to certain
crops and therefore
are identified and
productively utilized.

— a standardized grid that was imposed
across the Midwestern and Great Plains
landscape by Thomas Jefferson’s 1785
land ordinance. The grid was based on a
160 acre section that was regarded as the
ideal yeoman farm — a scale appropriate
for the humid continental climate of the

t.”! The desire for standardization

East Coas
ignored the varied ecosystems of the
country by imprinting a settlement template
that encouraged similar farming practices
regardless of location. Geologist and
explorer John Wesley Powell's 1878 report
famously insisted that 160 acres could not
support agriculture in the Great Plains
where farm size needed to conform to land
and, most importantly, to the availability of

[5]

water.” Powell's advice was ignored and

within a half century of intensive, East Coast
farming practices on constricted plots of
prairie soil, the stability of the Great Plains
ecosystem was teetering on the edge of
disaster.

The Meridian of Fertility borrows
Powell's thinking by envisioning that the next
stage of productive landscape organization
will break from its rigid, sedentary practices
to embrace hyper-local climate prediction
and a return to the sustainable, nomadic
agricultural practices of the Plains Native
Americans. Current climate modeling
predicts that the realm of land suitable
for dry farming will steadily migrate to the
Northeast. By deploying and utilizing a
shifting infrastructure of playa, shelterbelts

and climate chapels, the climate model

+Farm lane R HAE - Drainage ditch f{f7K3R + Pivot point Hlx s

Moisture content: 0.89 &7K&. 0.89

Moisture content: 1.78 &7K&: 1.78

Moisture content: 0.74 &7K&. 0.74

inscribes a new line, the Meridian of
Fertility, across the Great Plains, defining
the edge where insurable productivity ends

and short grass prairie begins.

The Climate Chapel

The main organizational node securing
the Meridian is at once an instrument
harvesting and feeding data to a climate
model and an interpretation outpost
disseminating model conclusions to the land
owners and public. Through a constantly
refining climate model, the Meridian of
Fertility, and the nomadic agriculture that
follows, is annually updated with the latest
harvested data. Before each new year’s crop

planting, the updated line is determined

B
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1

- Wheel depression ZE#HER

Moisture content: 1.51 &7K&: 1.51

Seed diversity: 7 species FiF LSRN, 74 Seed diversity: 45 species FiFZHEME: 45 MFh Seed diversity: 3 species FiFZHEM, 3 Seed diversity: 31 species FiFZHEME: 31/MFh
21% yield decrease: corn = EFEE21%: EXK 45% yield increase: comn = &#N45%: EXK 10% yield decrease: corn = &EE10%: EX 30% yield decrease: corn = &E[#{30%: EX*

8% yield increase: winter wheat = &#8/18%: &/\&E 6% yield increase: winter wheat = E/16%. L/N&E

23% yield increase: rye FZE1EM123% . BE
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9% yield increase: winter wheat = &#4/19%: &/\&E 16% yield increase: winter wheat = &1EN16%: &L/h\E

14% yield increase: rye f=Ei£1N114%; 2% 18% yield increase: rye f=&iEIN18%; B&
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Climate station. The

main organizational

node marking the annual
Meridian features an
active tensile skin that

is at once an instrument
absorbing data and a veil
over the central core of
instruments inside. The
two stations, Wind and
Vapor, hover above a
playa or wetland and are
tailored to a specific realm
of data collection which is
reflected in their careful
regional sitting.

Meridian of Fertility.
Climate stations are sited
on a playa. Orthogonal
shelterbelts are planted
wider in microclimates
that experience higher
wind speeds or in soils
that are more vulnerable
to drought.

Climate station. The
hovering expanded-metal
pathway is a level datum
accentuating the subtle
playa microtopography.
The path is beginning to
blur with the landscape as
it becomes embedded in

Plan: WIND station Plan: VAROP station N
FEE: SEWUE— ] TFHAE: SBEANGE— “EFE” 10 the grasses.
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and the stations reluctantly coordinate in

a ritual of eastwardly retreat, a sign of the
advancing climate model. The stations
leave their embedded core behind, not just
a coordinate in the landscape, to continue
extracting localized data from the soil and
to establish a visible record of regional
changing climate.

The design of the “climate chapels”
was inspired by the innovative atmospheric
sensing instruments of the Department
of Energy’s Climate Research Facility
(Atmospheric Radiation Measurement —
ARM) in the Southern Great Plains. Their
form recalls the fantastical instruments
and performances of the Great Plains
rainmakers in the 1890s whose famous
imaginations convinced many that man
could indeed create weather. While the

chapels would not “create” weather, their

LANDSCAPE ARCHITECTURE FRONTIERS / THEMATIC PRACTICES

fantastical, futuristic appearance strives

to provide reassurance and faith in their
forecasting accuracy. The chapel also
functions as an interpretation center that
analyzes its collected data to advise farmers
what type of crop should be planted and
where based on the climate predicted for

the upcoming season.

Conclusion

Resiliency planning should not need
to wait for disaster. With climate extremes
expected to intensify in the near future,
we must ensure that our most vulnerable
productive landscapes are resilient
systems. Productive agrarian landscapes
that are able to synchronize with their
local, inherently resilient ecosystems with

minimal reliance on artificial support will
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persist for generations. Perhaps by further

developing and tailoring predictive climate
models to the land, the future plow of
the Great Plains might indeed be able to
anticipate the rain. LAF
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