Some primary goals of public
health are to insure:

1 safe water supplies for all uses.
2 clean air.

3 infectious disease-free and toxin-free
food supplies.

4 acceptable housing and a minimum of
good medical care for all.
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SCIENTIST AT WORK
RICHARD SMALLEY

Small Thoughts for a Global Grid
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63 Billlon People
40 Rilllan Peanle

Kevin Moloney for The New York Times

Dr. Richard E. Smalley, a Nobel laureate famous for his study of carbon nanotubes, has turned his attention to
the world’s energy needs. In June he spoke at the National Renewable Energy Laboratory in Golden, Colo.
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Forecasting Agriculturally
Driven Global Environmental
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Change

David Tilman,'* Joseph Fargione,’ Brian Wolff,’

Carla D'Antonio,? Andrew Dobson,? Robert Howarth,*
David Schindler,® William H. Schlesinger,® Daniel Simberloff,”
Deborah Swackhamer®

10° hectares is equivalent to the size of Brazil

During the next 50 years, which is likely to be the final period ofrapid agri-
cultural expansion, demand for food by a wealthier and 50% larger global
population will be a major driver of global environmentalehange. Should past
dependences of the global environmental impacts of agriculture on human
population and consumption continue, 10° hectares of natural ecosystems
would be converted to agriculture by 2050. This would be accompanied by 2.4-

www.sciencemag.org SCIENCE VOL 292 13 APRIL 2001



What are the environmental health problems
the world will have to face when another 2-3
billion people are added to 1t?



Who 1s this man and why 1s he
Smiling ? (He’s Benoit Mandelbrot)






The Mandelbrot Set




H.—O. Peitgeh = H Richter

Images of Complex Dynamical Systems

Springer-Verlag Berlin Heidelberg New York Tokyo
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PHILIP MORRISON & PHYLIS MORRISON
and THE OFFICE OF CHARLES & RAY EAMES
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About the Relative Size
of Things in the Universe
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Why 1s this man sleeping?
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Lymphocyte




Nuclear Envelope




Chromosomal DNA







Evolutionary and G
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Some General Ecological
Principles



General Scheme For Most Life On Earth

PHOTOSYNTHESIS |
€Oz + H20 — (CH0), + Oz
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Trophic Levels And Energy Flow
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From Odum, Fundamentals of Ecology, Saunders Pubs.1971



Nature Abhors A Vacuum

FOOD CHAINS

Direct Grazing (1)
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from Odum, Fundamentals of Ecology, Saunders, Pubs. 1971




Ln maximum seed hardness

Evolution of Darwin’s Finches
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from Miller, Living In The Environment Thompson, Pub.



Trophic Levels and Food Webs
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from Miller, Living In The Environment Thompson, Pub.



Trophic Levels and Food Webs

(who’s eating who)
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Food Pyramids
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Courtesy NASA



Earth at Night Astrecoary Picture of de Day

More infoumation avadable ot . 2000 November 27
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Physical Determinants Of Ecosystems
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Annual Precipitation



Annual Mean Precipitation
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Ecozones
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Golden harvests from the good earth

“More than 99 percent of our food

) )) >

) e Q\\ comes from the land,” says David
J} r’) { Pimentel, an agricultural scientist
il )/‘} at Cornell University. “That's a
/ ‘?/ —35 fact that a lot of people don't
}} ‘o appreciate.” Among the many crops
culln ‘ed, grains provide at least 80 percent

of food worldwide. Farmers and consumers
alike benefit from grains’ advantages. Yields
per acre are hormally abundant. Also, grains
store and transport well—unlike potatoes, for
instance, which are swollen with water—and
they contain a nutritious mix of carbohy-
drates, proteins, and vitamins.

Just three crops—wheat, rice, and corn—
dominate grain production. This specialization
has helped drive the agricultural boom of the
past 30 years, as investments in equipment
and supplies targeted to one kind of plant
over many acres paid off with bumper crops.
Relying so heavily on such a narrow genetic
base is risky, however. One virulent disease

e
gl )

could cause crop failure and famine.

Even if crops stay healthy and cereal grain
production continues to climb as projected
above, the global food supply may ultimately.
fall short. With growing populations of
their own, regions that now enjoy a
surplus will likely have less and less
for export to those in need.

8

§\ ' While the world’s population has
doubled in the past half century,
»its appetite for meat has quadrupled.
To produce more than 200 million tons of
meat a year, livestock are now fed about
40 percent of all grain harvested.

15

f “**\' ‘

f

Pounds of grain needed to produce one pound of bread or one pound
of live weight gain in each animal.



Carbon Cycles
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;arbon sink. Two years after a warming, global plant growth seems to suck up excess CO,



Predicted Warming from Natural and Human Causes
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Just When We Thought We Understood How Things Worked!

DAVID HOSKING; PHOTO RESEARCHERS, INC.

CARNIVOROUS HIPPOS Although the

hippopotamus’s usual fare is grass, this habit-
ual vegetarian can occasionally turn carnivore.
Field biologist Joseph P. Dudley, formerly at
Hwange National Park in Zimbabwe, observed a
male hippo killing an impala ram that had

swum through a pond to evade a wild dog.

After eating some of the meat, the hippo re-
turned to his herd. A few minutes later, ten
more individuals from the group gathered at
the floating carcass for a communal feast.



Determining the course grade:
25% - Midterm
25% - Final

30% - 10 abstracts. Each one must be a minimum of 300 and not exceed 500 words in
length.

20% - 2 oral presentations

Weriting an abstract:

The abstract is based on internet research of a question supplied by the presenter.
Examples of faculty-generated abstracts can be found on Courseworks. Each student is
required to submit 10 abstracts by e-mail to their TA. They will be graded and returned

ASAP by e-mail. One of three grades will be given: Good, Fair, Poor. Three internet
sites are required to be used for all 10 abstracts:

www. http://ci.columbia.edu/ci/eseminars/1111s detail.html

www.EPA.gov

and one other.gov site — e.g., www.USDA.gov; www.NIH.gov; www.CDC.gov;
www.NOAA.gov; www.USGS.gov




