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Environmental Degradation Leads To Health Risks

Microbe-contaminated food and water kill up to two
million children in developing countries each year

http://www.fao.org/ag/magazine/0304sp1l.htm

Many Tropical Diseases Are Transmitted
At The Agricultural Interface

Malaria
Hookworm
Geohelminths (ascaris, trichuris)
' Schistosomiasis
¥ -4 4 - . -

wei. Filariasis
Nipha

Soil limits agriculture

Percentages of total world land area 0 Soil too dry
1 Chemical
problems
23 [ Suil too
shallow
22 0 Soil too wet
] Permafrost
28 10 W No limitations
6 Only 11 percent of
the world's soils can
be farmed without
being irrigated,
drained or otherwise
improved.

Land Area on Earth

Arable land 11%

Pasture land 26%
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Forest land 30%
{Buningh, 1989, WRI, 1594)
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A Very Brief History Of Farming

Human Evolution

e — ———__THE SPREAD OF FARMING
AND EARLY DOMESTICATION
OF CROPS AND ANIMALS

s

Early Wheat Farming Sites

o hand-stripping + bag: average:2.05 ke/ et
hreconsimicied sickle: average: 245 kgh

Einkorn Wheat*

o 46% hy weight of actal m:wig
with wooden mortar and pestle + wind *double the seeds,
needs watering.




Global Agricultural Production Index

1975 1980 1985 1990 1995 2000
79 91 101 109 125

Global Totals*: 71

*Net Production Index Number Source: FAOSTAT
http://geocompendium.grid.unep.chidata_sets/landireg_land_ds.htm

40% Of All Grains Are Grown For Animal Feed

World Meat Consumption by Species (%
Source LEDASFAS

Others
4% Pork
Beeflveal 43%
- %
Poultry
2%
hitp: vl info_qs_species.htm

3D%26ie33DUTF-8%26529%30G

World-Wide Soil Degradation
Mechanisms for all Land-Use Types

[0 water erosion

D Wind Erosion

[ chemical pegradation

. Physical Degradation

Agricultural Land Abuses

Pesticides
Herbicides
Fertilizers

World Pesticide Use (1,000 metric tons)

| Europe | 800 | (32%)
United States | 500 | (20%)

| Canada 100 (4%)
Other industrialised | 500 (20%)
| countries

| Asia developing | 300 | (12%)
| Latin America | 200 | (B%)

| Africa | 100 | (4%)
TOTAL 2500

http://www.pan-uk.org/briefing/SIDA_FIL/Chapl.htm#_ftnrefl




Gregarions adults from 25-12-1995 to 25-11-1996

[l Grenarious aduies [ Gregarious Hoppers [l Solivary Adutts [T] Seatary Hoppers

Gregarious adulis from 25-12-2003 to 01-12-2004
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World Item
Nit | Potash otal
1997/98 61,317 % | 33,293 22,577 | 137,166
B2,B14 33,312 22,041 | 138,167
84,517 33,288 22,096 140,302
B0, 945 32,472 21,778 | 135,198
81,970 33,050 22,711 137,730 |

http://www.tfi.org/Statistics/worldfertuse.asp

* Thousand metric tons

Major Fertilizer Consuming Countries

In million metric tons, years ending June 30%

Lountry 1997/98  1998/99 1999/00  2000/01 2001/02
Nitrogen
China 23.0 2.9 241 221 2.5
India 1.0 11.4 1.6 10.9 1.3
United States 112 11.3 1.z 10.5 10.9
France 2.5 25 2.6 2.3 EX
Pakistan EX 21 EX] 23 EX]
Phosphate
China 9.3 LX 9.0 8.7 a8
India 4.0 4.1 4.8 4.3 4.3
United States 4.2 39 3.9 EX ] 4.20
Brazil .0 .0 .0 2.3 .5
Australia L1 Lo L1 11 12
Potash
United States 4.8 4.5 4.5 4.5 4.5
China 34 35 34 3is 4.0
Brazil 2.4 23 2.2 2.6 2.7

India 1.4 1.3 1.7 1.6 1.7

Origins
Fes Fertilizer, agriculture and the production of food

e eial risduction of Rertikzer i one of & combination of Iechnokagies That has made & possbie. in e course of
the fwsntiech century, b3 ramatically ncresss the Suantity and queliry of food praduced on sgricultersl lsnd.




Clean Water Act

Originally enacted under the administration of Gerald Ford in 1977
and amended under the administration of George W. Bush in 2002

Activities Exempt under the Clean Water Act, Sectien 404{1):

+ Establishend {ongoing) faming, mnching, and forestry activilies
- Plowing

= Seading

+ Cultivating

+ Harvesting food, fiber, and forest products

+ Minoe drainage

= Upland soil and water consenvalion praclices

= Maintenance (but not construction) of drainage ditches

+ Construction and maintenance of imgation ditches

+ Constnsction and maintenance of fam or stock ponds

+ Constnstion and maintenance of farn and fores! mads, in socongance with bes! managoment priclices
= Maintenance of structures, such as dams, dikes, and levees

See: http://www.epa.gov/region5/water/cwa.htm

Desertification
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http://www.fao.org/desertification/default.asp?lang=en

Global Density Of Livestock
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Global Deforestation (%)
1990-1995




Human Degraded Land (%)

e
a0
B0
0.0
00
1o

Land With Erosion and Salinity Risk (%)

Low-Income Food-Deficit Countries (s of February 1998
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Lozs of Soil from Farm Fields, Shest and Rill Erosion

Case History:
The Mississippi River Flood Of 1993

Entire M:

River watershed
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QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.

Location Of Dams On Tributaries Of The Kansas River

QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.

QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.




Weather Conditions

QuickTime™ and a TIFF (Uncompressed) decompressor are needed to see this picture.

This pattern prevailed for 2 months (June & July)

What A Difference A Year Makes

1992 1993

Mississippi Delta

1973 1989 2003

People and the Flood:

Nearly fifty people died as a result of the flooding, 26,000
were evacuated and over 56,000 homes were damaged.
Economic losses that are directly attributable to the
flooding totaled $10-12 billion. Indirect losses in the form
of lost wages and production can not be accurately
calculated.

The consequences of flooding were
determined by land use patterns.




Welcome To The Dead Zone

The Gulf of Mexico Dead Zone
and
Red Tides

BAY ISSUES

Polluted Agricultural Runoff

Polluted agricultural runoff from the
Central Valley is one the single
largest sources of water pollution in
San Francisco Bay. For more than

http://www.savesfbay.org/campaigns/fillpollution/runoff.cfm

Imagination Leads To Reality

Flight and on to the moon, Mars, and beyond
The telephone, the cell phone
Satellites of all kinds
Telescope, Hubble Space Telescope
Microscope, atomic force field microscope
Computer, DNA as a programming substance
The Internet

Genetic engineering, altering the course of evolution

Imagine, if you will, a vertical farm

Imagine all the good that will come from it

Advantages Of Vertical Farming

Year-round crop production

No weather related crop failures due to droughts, floods

Eliminates agricultural runoff

Converts black water to potable water

Greatly reduces the incidence of many infectious diseases

Adds energy back to the grid via methane generation

Dramatically reduces fossil fuel use (no tractors, plows, etc.)

Converts abandoned urban properties into food production

Sustainability for urban centers

Creates new employment opportunities

Returns farm land to nature, restoring ecosystem services

Reduces the incidence of armed conflict over natural
resources, such as water and land for agriculture

10



A Vertical Farm*

* not exactly what | imagined

Virtual Vertical Farm*

*www.verticalfarm.com

The Vertical Farm:
A possible Solution

URBAN ECOLOGY

vibrant,
successful cities
are not only
ossible but
necessary for the
health of society

Urban Ecology
plans and designs
cities that sustai
the people,
natural
economy
necessary for

o

thrive.

http://www.urbanecology.org/

Advantages Of Vertical Farming
Adds energy back to the grid via methane generation

“What A Difference A Day Makes™

August 14th August 15th
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* from: Living In The Environment Thompson Brooks/Cole Pubs. 2004
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Advantages Of Vertical Farming

Returns farm land to nature,
restoring ecosystem services

Ecosystem Services: Benefits Supplied
to Human Societies by Natural Ecosystems

"
Gireichen C. Dy, Swsan Al Pt B, EnrRc, Larry Goabder, Jume Luhescs, Fusmeta .

Flarshd A Nbosny, Sandra Pstel, Sarphen 1. Scharkler, Dkl Timan, Crorge M, Wiosbarl

Other inminent threats include the alteration of the Earth’s carbon, nitrogen. and other biogeochemical cycles
through the buming of fossil fuels and heavy wse of nitrogen fertilizer: degradation of farmband through
sl bural practices,; dering of fresh reson fication of Land and waterways;

s
and overharvesting of fisheries, managed forests, and other theoretically renewable systems.

Vertical New York City

Photo: NASA

Gﬁ? COLUMBIA [JNIVERSITY

1H THE CITY OF MEW YORK

Medical Ecology
Class Of 2003

Kristin Anderson
Nicola Areshenko
Alan Brown
Jennifer Buskey
Amanda Colligan
Marisa Dahlman
Catherine Dell’Orto
Catherine Tuglus
Steve Chen, technical advisor

How It Could Work

Compos stewater Digestion

Bioremediation

Advanced greywaler treatment
Planter bed
&= e =
To irmgation
system
Over-
flow

Energy Considerations

Energy o ...,

Clean pathogen-free
water

Micropore filter

blackwater UV radiaioniOzone

12



Methane Digester

Gas Cutlet
Gas Aecirculstion Pipe —

Degesier Water Level
Determinant

Efiluentinlet
[ Enuient

[ Water
Gos Agatation Je!

Outer Casing [sheet met
Digester
Insulation

Heater Coil
P eater Col

Compressor
Hall Valve
Golide Dutler

Pallet

A lunar colony

Or a colony on Mars

FARMING 1N THE Z-AX1S:
THE VERTICAL FARM
BT STREET mane,

Original Design by Andrew Kranis, Columbia University School of Architecture 2003

Schematic for advanced life-support system

Components for a Mars colony

13



I have a fee

in Kansas anymore.

not

So, What’s For Dinner?

Anything you want

Any Time You Want It
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