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by research universities in thejr state and districts, Examples include Senator
Judd Gregg (R-NH), Congressman Benjamin Gilman (R-NY), Congressman
Sh.crry )?ochlert (R-NY), Congressman Ken Calvert (R-CA), Congressman

Sincerely,
Georg
Mr. Todd Stern
Assistant to the President and Staff Secretary
The White House
1600 Pennsylvania Avenue NW

_ Washingwn, D.C. 20500
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E-MAIL: CERC@COLUMBIA.EDU
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HTTP:/ /WWW.COLUMBIA.EDU/CU/CERC

CENTER FOR ENVIRONMENTAL RESEARCH AND CONSERVATION
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CERC was ESTABLISHED WITH A GENEROUS GRANT
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PREPARING 'I'HE NEXT GENERATION OF ENVIRONMENTAL LEADERS THROUGH EI]IIGA‘I'IBH TRAINING AND RESEARCH

THE CENTER FOR ENVIRONMENTAL RESEARCH AND CONSERVATION (CERC), a consortium of five education and research

institutions, was created in response to critical environmental concerns facing the Earth.

Within the next fifty years human influence will affect every place on the planet. That impact will almost certainly result in

species extinctions, ecosystem degradation, and a loss of the benefits those species and ecosystems provide to people. CERC’s
goal is to create long-term solutions to combat the loss of biological diversity and natural resource depletion, while meeting

the needs of a growing worldwide human population.

To do this, it is essential to train professionals to face complex global environmental issues. For over thirty years, in the United
States and internationally, there has been a severe shortage of university-based programs to prepare students in the study of

plants and animals, the ecosystems in which they live, and the applied sciences of conservation and environmental management.

Too often nature reserves, natural resource departments, and major policy-making branches of governments in countries
around the world are staffed by individuals who lack adequate training. Worldwide, students have not been pi‘epztred in the
basic disciplines of biology and environmental science, including systematics, ecology, population biology and biodiversity
conservation. There simply are not enough well-trained professionals to meet the growing number of environmental

challenges we face.

Those scientists who are trained in the disciplines of ecology and environmental biology have proven integral in the search for
a solution to the biodiversity crisis. They have identified crucial new pharmaceuticals and other products to enhance human
well-being. They have demonstrated the important services of water purification, oxygen production, and climate buffering that
natural ecosystems provide. The work of these individuals has been crucially important for creating policy and laws to protect

wildlife, the environment, and the human populations that depend on these systems.

What is required at this fime is an interdisciplinary approach that calls upon the finest minds and resources to prepare a new
generation of professionals. We need a group of world environmental leaders who understand not only the biology of natural

resource conservation, but also the economic and social context in which conservation must be placed.

This is CERC’s mission.
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NATURAL SCIENCES
Evolution
Systematics
Genetics
Behavioral Ecology
Public Health
SOCIAL SCIENCES
Business
Economics
Political Science
Anthropology
International Policy
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Systematic Zoology
Collections

Economic Botany
Herbarium
hbraw

WELDE_I FE
CONSERVATION SOCIETY

AGRICULTURE MOUNTAINS
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CERC is based at one of America’s most prestigious international
educational institutions in America’s most international city.
Columbia’s outstanding and diverse schools, departments and experts
unite through CERC to exchange ideas, information, and resources.
CERC is a founding member of the Columbia Earth Institute, a cross-
disciplinary enterprise focused on research, education and innovations
that will enable wise stewardship of our planet.

This network for environmental studies links CERC to the Lamont-
Doherty Earth Observatory, one ni the_werhi’s ﬂnesl geolagy ﬂenten. e

~ conservation professionals, further |mdt'rswnn£, the m‘ed to bring the

An Unmarcien EpucamonaL PrRoGRAM

With its consortium institutions, CERC has designed an interdisciplinary
program within which undergraduate and graduate students build a
strong academic foundation while gaining practical experience locally
or at sites around the world.

More than a collection of natural science programs, CERC's curriculum
traverses many academic disciplines, including the social sciences.
CERC has also developed a training forum for senior international
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Environmental Biology, and
ary Biology. Students receive
n important aspect of both
esearch. Through CERC, its
tes, students have access to

a doctoral program, Ecology 4
their degrees from Columbia
programs is student involvement
consortium members, and over:
an extensive array of res ¢
opportunities. Among these areiB
facility for controlled environmen:

and summer internship
¢ 2 in Arizona, a unique
s, and the Black Rock Forest
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__ How will global warming affect our water?

__our food? our entire planet

awww.bio2.edu and a window on our

environmental future




eering into the future to see what our
environment will be like 25, 50, even 100 YEREY
from now: That’s the job of scientists at \
Biosphere 2 Center, the western component of
Colui.'n_bia University's Earth Institute.

Located in the Arizona desert, 30 miles north of
Tucson and in the foothills of the majé-s_tic'San ta
Catalina Mountains, Biosphere 2 Center offers
a dynamic, versatile laboratory for the study of

Earth systems and planetary management.

The centerpiece of our 250-acre campus is
Biosphere 2 itself, an engineering marvel made

of glass, steel, and concrete and enclosing a three-

acre collection of ecosystems: a rainforest, a

savanna, a2 ma rsh, a desert, a farm, and a million-
gallon saltwater mini-ocean with a coral reef.
Other buildings house labs, classrooms, the huge
\ Iungs that regulate Biosphere 2's air volume,

“and special attractions for visitors: a science cen-

- ter a conference center, a hotel, and gift shops.

N

For scientists.

Scientists from Columbia University and other
institutions are working on projects including

studies of the ecophysiology of wilderness pl _nt-{'

and soils; the long term €O, en ichment of :
agricultural systems; ocean-coral reef ecolog
and physiology; and biogeochemical cycles.

Bmsphere 2 Center l:«oicll}r mnovative in purpose
yet user-friendly in practice, is open to research
throughout the world. N




COLUMBIA UNIVERSITY

IN THE CITY OF NEW YORK

CHCENEIR i ST
MEMORANDUM

Date: 15 September 1997

To: T. Stern

From: E. Smith

re: Columbia Earth Institute

Attached is a package of material which describes the research and expertise of the
Columbia Earth Institute. The Earth Institute is a university-wide multidisciplinary effort
focused on the physical, biological and human elements of global change. Our researchers and
teachers are world leaders in the field of climate change. Highlights in the package include:

' * An overview of the Columbia Earth Institute and its mission - The Earth Institute is a
horizontally integrating effort that includes 10 research units and partnerships with
many of Columbia's schools. Its mission is to provide the knowledge necessary to
support the wise stewardship of our planet.

* Biosphere 2 Center overview - Biosphere 2 Center, Inc. is a non-profit research,
teaching and learning campus centered around the Biosphere 2 facility in Oracle
Arizona.

*  Center for Environmental Research and Conservation overview - CERC is a
consortium focused on understanding and managing biodiversity. The consortium
includes Columbia University, the American Museum of Natural History, the New
York Botanical Garden, the Wildlife Conservation Society, and the Wildlife
Preservation Trust.

» International Research Institute (IRI) for climate prediction overview - The IRI is
Earth's first operational climate forecasting institution. Its international mission is to
provide forecasts of El Nifio to regions around the globe in forms that are useful to
the particular cultures and societies that are affected by seasonal to interannual
climate variability.

* Lamont-Doherty Earth Observatory overview - LDEO is the world's premier Earth
science research facility. In addition to laying the foundation for our understanding of
climate change, LDEO researchers have been pioneers in unlocking such
revolutionary paradigms as plate tectonics and the spin of the core.

enc.

Low Library, Fourth Floor Mail Code 4335 535 West 116th Street New York, NY 10027 212-854-3830  Fax 212-854-6309



EL NINO AND THE SOUTHERN OSCILLATION

T he El Nifo/Southern Oscillation (ENSQ) is a natural climate cycle that occurs irregularly
over several years. A pool of very warin surface waters shifts from one end of the tropical
Pacific Ocean to the other, accompanied lay a lremendous center of tropical rainfall. The
shi{ting oceanic and atmosplwric circulation clr‘mmticaﬂy rearranges wind and rainfall patterns
over more than half the glol:)e. In fact, ENSQ is second only to the seasons themselves in

clriving worldwide weather patterns.

GLOBAL IMPACTS

&ircctly impacts c-limatc from the Far East, Australia and southern Africa to
ENSO South America and the United States. It affects:
% the onset and intensity of the Indian Monsoon;
% the frequency, severity and paths of storms in the Pacific;
%* the location of commercial fish populations;
% and the occurrence of regional clrougixts, forest {ires, ﬂooc!s, mudsiides, storms

and hurricanes in many paxts of the wodd. It has even been linked to the spreacl of

cliseases suci& das malaria, choiera al‘l(l clf‘ngue £ever.

AN EARLY-WARNING SYSTEM
FOR DESTRUCTIVE CLIMATE
PATTERNS

Tor the first time in human Lli'stu:r_\-',

Qceanic and ;'\lmuspl!eric Administration
[.NO-,-:\.'\), will conduct research to improve
climate models and disseminate forecasts

to agencies and |m|iuyma[atrr:~' around the
we can now make advanced warning of word: These pl'udicfiuus will offex
‘1“’“511L5J ﬂ"“‘it" and other climatic fm'mers, [is]lcrmen. pul)lic llcaltln \)[fi-
‘:“ta-‘tr"pl’-'—':“' — "‘nd p““’i(f‘: Ll“—' L'iul:-, waler resource managers, Ll[i]illus,
opportunity to reduce the devastation relief workers, transportation experts

t[lk‘_\' l)rinﬁ, am'] ol [mrc. a L'.E1ﬂ]'l|."("‘ to ;'t\rlm:n {.]u‘.

ll'l.lﬂ]ﬂ.ll {l]".l.(l economic (lc\-‘astathm

A NEW INTERNATIONAL
RESEARCH INSTITUTE (IRI)
FOR CLIMATE PREDICTION

-].—WU Of l}lC \\u'iJl'l(E'S lcading nceanographic

caused I)\f extreme climate conditions.

PREDICTING EL NINO
As recently as 1982, the most intense

institutions — the l_ann'm’c-l)nlwrfy Earth El Nigo of the century was not pr(‘(lirim'i [luriﬂg

Oi):—'&.‘r’\-’ilim}' Uf C{!Iumluia {.-'uiw.'l':'ily amtl ll;u ‘Suripps its ea rl_\' stages. It :_'uu-;'u; leusmul;& u[ (El_‘cll}lti mul-

[nstitution of Ucuanngrapll)} University of California, mote than £13 hillion in n‘lamag‘c worldwide.

San Dif‘-g“ have }t".'“(‘-(l to host a new research center But in 1986, ],amum{—i)n]mrl"\_’ scientists Mark

to predic{ El Nifo and associated short-term climate Saxerand i‘:tup}wn Zebiak used a computer model to

ulmng‘[rﬁ several months to a year in advance. make the first successful prcdictim\ of an El Nifo.
The ![1Lcr1mliuna[ RL‘:‘L‘HI'UII Institule {IRI} [Uf .quripp.-: scientists Tim Barnett an(l .\Equu}las‘ Gm!mm

climate prcdiction, established })_v the National later duvulupcd another successful model.




IRI

INTERNATIONAL RESEARCH INSTITUTE
FOR CLIMATE PREDICTION
P.O. Box 1000 « 61 RT. 9W
PALISADES, NY 10864-8000 USA
PHONE: (914)365-8368 Fax: (214)365-B366
WEBSITE: HTTP://IRI.LDEOC.COLUMBIA.EDU/

IRI is A COOPERATIVE AGREEMENT BETWEEN NOAA OFFICE OF
GLOBAL PROGRAMS, LAMONT-DOHERTY EARTH OBSERVATORY OF
CoLUMBIA UNIVERSITY AMND SCRIPPS INSTITUTION OF OCEANOGRAPHY/
UNIVERSITY OF CALIFORNIA, SAN DIEGO.

WHAT IF WE HAD A
YEAR’S NOTICE?

In I()L_J—L, Cane ami I}i? cn”cagjuc.c
showed that El Nifio forecasts can also
forecast corn harvests a year in advance
(lE]LI il\ll[\\\.l\ Lir(lll[]ti [Ll{. 'g]l‘]lll. in "u{TLl[}I(!H

|uu llw wn‘mn 8 worst (lmu‘i\t n a

Africa, w
]“ ]THHH'PH !TLTD']]I‘ 1mn

1991-92. Large-scale relief efforts by local govern-
ments and the international community, inclmlmg
some 5\‘8{1[} IIIi“]UH ;:l}-‘ t]lL‘ [ '.::

\\-'J':ie':-‘prceul famine.

century .1“m"luri ns\m']}'

., were needed to avert
The drought could have been

[}i'etii(lm] using computer models.

A MULTINATIONAL NETWORK

IR] will llL'I;J translate scientific discoveries into
beneficial social policics and strategies. lts ._:-*oa]s are
to advance basic research in nn:']:}r';['.an:]ing and pre-
ciicling short-term climate L'_\-'..'L:s and to prm!ucv
information that can he e\pcrli{inu ]\ transferred and
put into practice J:-\ [um{.r‘:, water resource managers
aml my na(} oi.lmr potcnhal users wlm ]\nm\ ll“l( or
nul]lmg alJuLLl IIl(.l.LL]rUi(Iby Forecasts w 1“ iu.’
Lll:,-S'.,mmaLecl to a multinational nehx()rle of uhmvml
app]matmnw research centers in areas vilnerable to
ENSO-related L}mngts L{Ji.al research centers will
fine-tune gia})al forecasts to their par‘llcular areas and
transmit 11:11_‘};: data l:nun many regions in a gontinual

effort to improve gioba} models.

SCIENCE FOR THE PUBLIC GOOD
i\rmec}; witza SLIC]'I ﬁ)'recasts, l(;cal pc)}icym_al:ers
would: have the necessary time and mloermation 1o

manage food, water and energy more effi-
cie niE ”1«\ could store or export grain;
m[;u it fer LJ[].’LF‘- )]antmg_ schedules or
\.ltip {._\-pt.b tl! :15{!](1 c I(T}] ‘F:'ll!'l.il’l..“ (ll'l(i
improve '\-']i.-i:.i:'; conserve water or divert
rivers; alert Fisl]ing} fleets; san(umg vulnerable
]-iELiJu; prepare health and emergency p]ans
and otherwise devise strategies to lessen the c|ama_ge

caused 11_\-‘ climate ﬂuctnaimnﬁ.

A PILOT PROGRAM

In 1993, NOAA ]aum?]u:(l a pi]nt project to
demonstrate the operating concepts of an IRL .T}w-
project has trained 76 climatologis‘cs and Scicn{ists-i.n__
.h;'r'irul! ure dl'lfl water resources f‘r‘r‘mi armmcl tl_ll:_‘. W'()r_lél,
most of whom came to Lamunt-Dai:crt_v ir_: Pqii.sad(':_"_,: %
N.Y., where they received training in the latest climate
models and their ]mtenﬁa} for practica] app]fcations.
“I‘iw_\-' [m\-'c come {T{lﬂl 26 countries: Argen_tina,
Australia, Brazil, Chile, China, Colombia, Costa Rica,
Cuba, Ecuador, El Salvador, Guatemala, Honduras,
India, Indonesia, Japan, K-.nva Mexico, I\uamgua, :
Panama, Parag Juay, {eru, bout;: Afm.a, t}m 1 S_ i
Pacific Telands, U 'ruguay, Venezuela and -!ﬂlmlaahw_e.

PLANNING FOR EXTREMES

l]l'tplt_’ pldl]llillg [01 ili}l‘l]’!ﬂ] Lllmal:e Cﬂﬂdltlﬂﬂs

15 not gco& economic or social pullcy Life c{cpl.nds' _
on ra.m{aﬂ and Ll‘lﬁ" cllmate wxli always create. tlrnes_'
of excess and a})qenw ]RI will prowrle ‘Jle mformc‘t- .
tion societies need to adapt to extreme climate peri
in order to save lwes, re&uce econﬂmm losses ami
avoid suﬁermg : :




ENVIRONMENTAL BIOLOGY

UHBERGHADUATE__MAJBH

ENVIRONMENTAL -

BIOLOGY
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BIODIVERSITY

HABITAT CONSERVATION

CERC

CERC, located on the 10th floor of Schermerhorn Extension, is the
administrative headquarters for the interdepartmental Environmental
Biology major. CERC is a unique consortium of five of the country’s

finest nature-oriented institutions—Columbia University, the Ameri-

© C. RAOWORTHY

can Museum of Natural History, the Wildlife Conservation Soci_ct_y;_ s

The New York Botanical Garden, and Wildlife Preservation Trust In-

ternational. The American Museum of Natural Hi_st_or? has one of the

world’s most extensive collections of animal species, as well as a staff

that is world-renowned in the cataloging and 'id'cnﬁﬁéétion.éf anir!:t'alf. 0 ;. e
diversity. The largest herbarium in the W&%tem Helmsphere is found

at The New York Botanical Garden, as well as a botanical library that : '

is unmatched in North AmencaA The Wiidllfe Comcrvanun Sucu.ty'

Hasnum:ﬁs

On-(.ampus resources and fac:lmes include:
+ Teaching and research greenhouses
» Molecular and morphology research laboratories

» Advanced electronic data gathering facilities

D MELNCK
© R DEMICCO

© J. WETTERER

e = The University library system
ENDANGERED SPECIES

BIOSPHERE 2

= Faculty from CERC and several Columbia University departments

= Affiliate facilities:

CurricuLUM » The Black Rock Forest, Hudson Highlands, New York

» Lamont-Doherty Earth Observatory, Palisades, New York

Students enwllmg in the Envrmnmental Bmlogy ma;oraﬂ: reqmred to

+ Goddard Institute for Space Studies, New York, New York
= Biosphere 2, Oracle, Arizona

Center for Biodiversity and Conservation Studies, Universily
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... Observing the Earth

from its deepest interior

to the outer reaches

of the atmosphere,

on every continent

and every ocean.
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