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THE WHITE HOUSE

WASHINGTON

January 4, 1990

MEMORANDUM FOR JOHN H. SUNUNU

FROM: MICHAEL J. BOSKIN
D. ALLAN BROMLEY W/

SUBJECT: .CONTRIBUTIONS BY CEA AND OSTP TO THE GLOBAL
WARMING ISSUE AND RESULTING BUDGET PROBLEMS

We are writing to express our concern over the mismatch
between our existing resources and the prominent role the
President wants CEA and OSTP to take on the global warming
issue.

To undertake its role, CEA is going to need one senior staff
person working on global warming on a full-time basis. oOur
senior staff resources are already stretched very thin, and
taking away one of our few senior staffers to work on this
issue will dramatically reduce our ability to work on other
important economic policy matters: the forecast, trade,
monetary policy, etc. The CEA has already taken on
significant extra responsibilities. For example, even our
very limited financial contributions to the Presidential
mission to Poland and our membership on the Structural
Impediments Initiative with Japan have a significant impact
on our minuscule budget. The CEA travel budget is
especially tight and is already more than fully accounted
for (we are already relying on 501(c) (3) and on other
government agencies to help us pay a significant share of
our travel expenses).

OSTP is also very thin in personnel with a single staff
member having the responsibility for science and technology
matters relating to energy and the environment. Recently
she has been spending essentially all her time in work
relating to the DPC Working Group on Global Climate Change.
To continue that work and take on the additional
organizational responsibilities for the April science and
economics research conference that we are co-chairing, OSTP
will require additional staff assistance and like CEA,
additional travel support. It too is currently relying on
501(c) (3) and other agencies for administrative travel
costs.
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To enable OSTP to proceed it has obtained the services of a
liaison staff member from the U.S. Geological Service at no
cost for a period of 3 months--one now past. On his
departure it will be essential for OSTP to replace him for
the coming year with an appropriate detailee for whom OSTP
will pay 50% of the total compensation package.

It would seem easiest and most sensible to resolve these
funding and personnel problems by tapping a small amount of
EPA's or NASA's budget to help OSTP and CEA. In addition to
some travel expenses and specific consulting expenses

associated with organizing the April conference--totalling
an estimated $20,000 for both CEA and OSTP, it would be
especially helpful to CEA if funding could be provided for
one senior personnel slot for CEA as soon as possible
(estimated cost roughly $75,000) and to OSTP if similar
funding could be provided to cover 50% of a similar salary.

We would thus request your help in making available about
$132,500 to enable us to proceed effectively to implement
the President's immediate global change program.

We shall much appreciate your help.




EXECUTIVE OFFICE OF THE PRESIDENT
COUNCIL OF ECONOMIC ADVISERS

BATE: 33-9i-89

TO: :
Damar Hawkins

FROM:
Steven Landefeld S;Jé-

Attached is a draft of the letter we
discussed. Dr. Boskin is leaving tomorrow
afternoon, and he would like to get this to
Governor Sununu before he leaves. Could you
please fill in the OSTP blanks (including
rough dollar amounts) along with any other
suggestions you may have and try and get it
back to me by 10:00 a.m.

Many thanks.

Attachment



December 21, 1989

MEMORANDUM FOR GOVERNOR SUNUNU

FROM: MICHAEL J. BOSKIN
D. ALLAN BROMLEY

SUBJECT: Contributions by CEA and OSTP to the
Global Warming Issue and Resulting Budget Problems

|
We are writing to express our concern over the mis-match
between our existing resources and the prominent role the
President wants CEA and OSTP to take on the global warming issue.

To undertake its role, CEA is going to need one senior staff
person working on global warming on a full-time basis. Our
senior staff resources are already stretched very thin, and
taking away one of our few senior staffers to work on this issue
will dramatically reduce our ability to work on other important
economic policy matters: the forecast, trade, monetary policy,
etc. The CEA has already taken on significant extra
reponsibilities. For example, even our very limited financial
contributions to the Presidential mission to Poland and our
membership on the Structural Impediments Initiative with Japan
have had a significant impact on our miniscule budget. The CEA
travel budget is especially tight and is already more than fully
accounted for (we are already relying on 501(c) (3) and on other
government agencies to help us pay a significant share of our
travel expenses).
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.TO: le'?nmbﬂ

FROM: ANDY CARM
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lst this invitation
is for WEDNESDAY...

: ‘ ‘ : You are scheduled for
o e s el 88  a possible Murder
%L&’("i‘ i 2 "‘\'. L5 P BAEL 74 LRk ;,.;; 4 d "-4 i 5 e Mdc .o

and you have a FOCSET |
meeting from 3:30 to |
5:00.
% Accept IRegret/
i e
LOCATION OF EVENT: WASHINGTON,D.C. c4

-

SUBJECT: INVITE TO ATTEND AS A SPECIAL GUEST AT A DISCUSSION
ON GREENHOUSE WARMING.

vit.&itttt
~ YES

TIME OF EVENT: 01:30PM

*it*tt***t*t***ttt*******i*t****tt**tt****t***t***ﬁ*tttt****ti*******t**
RSVP: 01/24/90
CONTACT PERSON: DEBORAH STINE

CONTACT NUMBER: (202)334-1250
R R R A R A A AR A R R R R R R AR R A AN R A RN R A AR AR AR R AR R AR R A R A AR R R AN R AR AR A S

INVITATION ACCEPTED? YES NO

*itt*ti*t*t**t*ti*ti*t**iit**itt*t*i**itttti******it***ttitit*t***ttii%%g

COPIES TO: Nancy Maynard s
James Wyngaarden : 58 e

REMARKS: l“)% 1()1.7%1\1&— do S hnail Sf’/-wlém, DA,

DATE OF LETTER: 01/09/90 DATE RECEIVED: 01/16/90

FILE: NEOB



NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE, NW WASHINGTON. D. C. 204i8

OFFICE OF THE PRESIDENT

January 9, 1990

The Honorable D. Allan Bromley
Assistant to the President

for Science and Technology
Office of Science and Technology Policy
Old Executive Office Building Room 358
17th and Pennsylvania Avenue, N.W
Washington, D.C. 20506

Dear Allan:

The Honorable Daniel J. Evans, Chair of the Panel on Policy Implications of
Greenhouse Warming, and I would like to invite you as a special guest to an important
discussion of scientific controversies surrounding the "greenhouse effect” to be held by the
study panel at the Academy on January 24, 1990. We are also inviting Admiral Watkins,
Mr. Reilly, and Governor Sununu. The open session portion of the meeting will begin at
1:30 pm at the National Academy of Sciences Building, 2101 Constitution Avenue, N.W.,
Washington, D.C. in the Lecture Room.

Congress directed EPA to commission the Academy to evaluate policy options for
mitigating and responding to climatic change. It also asked the Academy to "establish the
scientific consensus on the rate and magnitude of climate change." The meeting of the
study panel on January 24 will include presentations from scientific experts with a range
of views on the greenhouse effect. They will address two topics: First, what will be
indicators that greenhouse warming is occurring, and when will we be able to say whether
or not greenhouse warming has happened, if at all? Second, what do models predict, with
what uncertainties, and what is the time scale for reducing the uncertainties? The list of
scientific experts taking part in the discussion is enclosed for your information. The
discussion will likely be lively, and should provide a clear review of the current state of
scientific understanding of greenhouse warming. -

I have also included a short description of the panel and its membership. We hope
that you will be able to attend this very important discussion as well as join us for a
reception and dinner that evening. The dinner should provide you with a chance to
interact with the panel and its guests for the evening. The invited dinner speaker is Dr.
Fred Bernthal from the State Department. If you have any questions, please contact
Deborah Stine at (202)334-1250 or Lawrence E. McCray at (202)334-2424.

Yours sincerely,

Dante

Frank Press
President

Enclosures (2)

cc: Nancy Maynard

7677




POLICY IMPLICATIONS OF GREENHOUSE WARMING
MITIGATION PANEL ROSTER

*Thomas H. Lee (Chair), Professor Emeritus, Department of Electrical
Engineering & Computer Science, Massachusetts Institute of Technology,
Cambridge, Massachusetts and former director of the Laboratory for

Electromagnetic and Electronic Systems at Massachusetts Institute of
Technology (Member NAE)

Peter G. Brewer, Senior Scientist, Chemical Oceanography, Woods Hole
Oceanographic Institution, Woods Hole, Massachusetts and Program
Director, Marine Chemistry, National Science Foundation

Robert Crandall, Senior Fellow, Brookings Institution, Washington, DC
and former deputy director, Council on Wage and Price Stability

*Richard N. Cooper, Professor of Economics, Harvard University,
Cambridge, Massachusetts and former Under-Secretary of State

Robert E. Evenson, Professor of Economics, Economic Growth Center, Yale
University, New Haven, Connecticut

*Robert A. Frosch, Vice President, General Motors Research Labs, Warren,
Michigan, former Administrator of the National Aeronautics and Space
Administration, and former Assistant Executive Director of the United
Nations Environment Program (Member NAE)

Richard Garwin, Fellow, Thomas J. Watson Research Center, IBM, Yorktown
Heights, New York, former consultant, President’s Science Advisory

Committee, and former chair, National Research Committee’s Solar Energy
Research Committee (Member NAS, NAE, IOM) -

Joseph Glas, Director, Freon Products Division, E. I. du Pont,
Wilmington, Delaware

Kai N. Lee, Associate Professor, Institute for Environmental Studies and

Department of Political Science, University of Washington, Seattle,

Washington, former member, advisory panel on radioactive waste disposal,

Office of Technology Assessment, and member, NAS Board on Radiocactive
Waste Management

Cregg Marland, Scientist, Environmental Science Division, Oak Ridge
National Laboratory, Oak Ridge, Tennessee

*Jessica T. Mathews, Vice President, World Resources Institute,

Washington, DC and former Director of the Office of Global Issues at the

National Security Council

Arthur H. Rosenfeld, Professor of Physics, University of California,

Berkeley, and Director, Center for Building Science, Lawrence Berkeley
Laboratory, Berkeley, California

Mitigation Panel -1-



Edvard S. Rubin, Professor, Mechanical Engineering & Public Policy
Director, Center for Energy and Environmental Studies, Carnegie-Mellon
University, former member National Research Council Energy Research

Board, and former member advisory committee on national air pollution
control technology, US EPA

Milton Russell, Professor of Economics and Senior Fellow, Energy,
Environment and Resources Center, University of Tennessee, Knoxville,
Tennessee, Collaborating Scientist, Oak Ridge National Laboratory, Oak
Ridge, Tennessee, and former assistant administrator for policy,
planning, and evaluation, US EPA

*Stephen H. Schneider, Head, Interdisciplinary Climate Systems, National
Center for Atmospheric Research, Boulder, Colorado and an expert on
global climate models

Eugene B. Skolnikoff, Professor of Political Science, Massachusetts
Institute of Technology, Cambridge, Massachusetts and member, advisory
committee on science and technology, US Department of State

Thomas H. Stix, Associate Director of Academic Affairs, Plasma Physics
Laboratory, and Associate Chairman, Department Astrophysical Science,
Princeton University, Princeton, New Jersey.

*Maurice Strong, Under-Secretary-General, United Nations, Chair, Strovest
Holdings Inc., Ottawa, Canada, and former Director-General of the
Canadian Office of External Aid

Edith Brown Weiss, Professor, Georgetown University Law Center,
Washington, DC, former advisor, US arms control and disarmament agency,
and former member, National Research Council Water Science and
Technology Board

Ry

*Synthesis panel members

Mitigation Panel



POLICY IMPLICATIONS OF GLOBAL WARMING
EFFECTS PANEL ROSTER

*George F. Carrier (Chair), T. Jefferson Coolidge Professor of Applied
Mathematics, Emeritus, Harvard University, Cambridge, Massachusetts and
chair of the 1985 NAS committee on Atmospheric Effects of Nuclear
Explosions (Member NAS, NAE)

Guy Brasseur, National Center for Atmospheric Research, Boulder,
Colorado and an expert on climate models

Wilfried Brutsaert, Professor of Hydrology, Civil and Environmental
Engineering, Cornell University, Ithaca, New York

Robert D. Cess, Leading Professor, Atmospheric Sciences, State
University of New York, Stony Brook, New York

Herman Chernoff, Professor of Statistics, Harvard University, Cambridge,
Massachusetts (Member NAS)

John Imbrie, H.L. Doherty Professor of Oceanography, Department of

Geological Sciences, Brown University, Providence, Rhode Island (Member
NAS)

Thomas B. Karl, Meteorologist, Climate Research & Applications, National
Climate Data Center, Asheville, North Carolina

Michael C. MacCracken, Physicist and Division Leader, Atmospheric and
Geophysical Sciences, Lawrence Livermore Laboratory, University of
"California, Livermore, California and Principle Scientist, Department of
Energy's Carbon Dioxide Research Program -

Berrien Moore, Professor and Director, Institute for the Study of Earth,

Oceans, and Space, University of New Hampshire, Durham, New Hampshire
and member, National Research Council Committee on Global Change

*Synthesis Panel Member



POLICY IMPLICATIONS OF GLOBAL WARMING
ADAPTION PANEL ROSTER

*Paul E. Waggoner (Chair), Distinguished Scientist, Connecticut
Agricultural Experiment Station, New Haven, Connecticut and chair of the
American Association for the Advancement of Science Panel on Climatic
Variability, Climate Change and the Planning and Management of U.S.
Water Resources (Member NAS)

Jesse Ausubel, Fellow, Science and Public Policy, Rockefeller
University, Director, Studies in Science, Technology and Government,
Carnegie Institute, New York, New York, and former director, Programs
Office, National Academy of Engineering

Clark Binkley, Professor, School of Forestry & Environmental Studies,
Yale University, New Haven, Connecticut

Mary M. Kritz, Department of Rural Sociology, Cornell University,
Ithaca, New York and chair of the Committee on International Migration
of the International Union for the Scientific Study of Population

Joshua Lederberg, President, Rockefeller University, New York, New York
and recipient of Nobel Prize (1958) (Member NAS, IOM)

William Lewis, Partner, McKinsey & Company, Washington, DC, former
senior operations officer, the World Bank, and former assistant
secretary for policy and evaluation, US Department of Energy

Jon Liebman, Professor of Environmental Engineering, University of
Illinois, Urbana, Illinois

-

*W{lliam D. Nordhaus, Professor of Economics, Yale University, New Haven,
Connecticut, former member of the President’'s Council of Economic
Advisors and member of the 1983 NAS Carbon Dioxide Assessment Committee

*Gordon H. Orians, Professor of Zoology and Director, the Institute for

Environmental Studies, University of Washington, Seattle, Washington
(Member NAS)

William E. Riebsame, Director, Natural Hazards Research and Applications
Information Center, University of Colorado, Boulder, Colorado and author
of the United Nations Environmental Programme volume Assess Social
Implications of Climate Fluctuation: A Guide to Climate Impact Studies

Norman Rosenberg, Senior Fellow and Director, Climate Resources Program,
Resources for the Future, Washington, DC, consultant to National Oceanic
and Atmospheric Administration and to the Water Resources Institute of
the US Department of Interior, and former member, National Research
Council Board on Atmospheric Science and Climate

Adaption Panel



*Sir Crispin Tickell, Ambassador to the United Nations from the United
Kingdom, New York, New York and author of Climate Change and World
Affairs

Daniel P. Sheer, President, Water Resources Management, Columbia,
Maryland and Technical Director, Interstate Commission on the Potomac
River Basin

*Synthesis Panel Member




POLICY IMPLICATIONS OF GREENHOUSE WARMING
SYNTHESIS PANEL ROSTER

Daniel J. Evans (Chair), Daniel J. Evans & Associates, Seattle,
Washington

Robert McCormick Adams, Secretary, Smithsonian Institution,
Washington, DC (Member NAS)

George F. Carrier, T. Jefferson Coolidge Professor of Applied
Mathematics, Emeritus, Harvard University, Cambridge, Massachusetts
and chair of the 1985 NAS Committee on Atmospheric Effects of Nuclear
Explosions (Member NAS, NAE)

Richard N. Cooper, Professor of Economics, Harvard University,
Cambridge, Massachusetts and former Under-Secretary of State

Robert A. Frosch, Vice President, General Motors Research Labs,
Warren, Michigan, former Administrator of the National Aeronautics and
Space Administration, and former Assistant Executive Director of the
United Nations Environment Program (Member NAE)

Mahbub ul Haq, Special Advisor to the Administrator, United Nations
Development Programme, New York, New York

Thomas H. Lee, Professor Emeritus, Department of Electrical
Engineering and Computer Science, Massachusetts Institute of
Technology, Cambridge, Massachusetts and former Director of the
Laboratory for Electromagnetic and Electronic Systems at Massachusetts
Institute of Technology (Member NAE) —

Jessica T. Mathews, Vice President, World Resources Institute,

Washington, DC and former Director of the Office of Global Issues at
the National Security Council

William D. Nordhaus, Professor of Economics, Yale University, New
Haven, Connecticut, former member of the President’s Council of

Economic Advisors and member of the 1983 NAS Carbon Dioxide Assessment
Committee

Gordon H. Orisns, Professor of Zoology and Director of the Institute
for Envirormental Studies, University of Washington, Seatctle,
Washington (Member NAS)

Stephen H. Schneider, Head, Interdisciplinary Climate Systems,
National Center for Atmospheric Research, Boulder, Colorado and an
expert on global climate models

Maurice Strong, Under-Secrecary-General, United Nations, Chair,

Strovest Holdings, Inc., Ottawa, Ontario, Canada, and former
Director-General of the Canadian Office of External Aid

Synthesis Panel -1-



Sir Crispin Tickell, Ambassador to the United Nations from the United

Kingdom, New York, New York and author of Climate Change and World
Affairs

Victoria J. Tschinkel, Senior Consultant, Landers Parsons & Uhlfelder
Tallahassee, Florida and former Secretary of the Florida State
Department of Environmental Regulations

Paul E. Waggoner, Distinguished Scientist, Connecticut Agricultural
Experiment Station, New Haven, Connecticut and chair of the American
Association for.the Advancement of Science Panel on Climatic

Variability, Climate Change and the Planning and Management of U.S.
Water Resources (Member NAS)

Synthesis Panel




NATIONAL ACADEMY OF SCIENCES
NATIONAL ACADEMY OF ENGINEERING  INSTITUTE OF MEDICINE
COMMITTEE ON SCIENCE, ENGINEERING, AND PUBLIC POLICY

PANEL ON POUCY IMPLICATIONS 2101 Constitution Avenue. N.W
OF GREENHOUSE WARMING Washungton. D.C. 20418
(202) 34-1517

For further information contacrt:
Rob Coppock Tel. 202-334-1517
Fax 202-334-1597

NAS/NAE/IOM Study on
Policy Implications of Greenhouse Warming

At the request of Congress, the U.S. Environmental Protection Agency has
commissioned a study on policy implications of greenhouse warming by the
Committee on Science, Engineering and Public Policy, a unit of the
councils of the National Academy of Sciences, the National Academy of
Engineering, and the Institute of Medicine. The panel is expected to
prepare a report before the end of 1990. '

Potential warming of the global climate is now of concern to governments
throughout the world, and was a major focus of the Paris economic summit
in June. But it is hard to assess the costs and benefits of
environmental policies, and it is even more difficult to achieve
international agreement on what to do about the human activities with
the greatest potential impact on global climate: stationary and mobile
burning of fossil fuels, use of chlorofluorocarbons (CFCs),
deforestation, and various releases of methane.

In light of this growing domestic and internatThal concern, the study
will review research and analysis relevant to greenhouse warming:. A
careful assessment will be made of existing data and what must be done
to improve current understanding of the underlying phenomena. The
report will include, if appropriate, recommendations for actions that
would be needed to mitigate and adapt to greenhouse effects if such
actions be warranted. It will examine both the underlying phenomena and
the expected efficiency and effectiveness of policy interventions in a
comprehensive analysis.

A main focus of the study will be on policy interventions and their
relative effectiveness. Although the study will be addressed in large
part to U.S. policy officials, many of the options to be assessed may
require multinational effort. The study is expected to contribute a
careful, technically-sound review that will be of use to the Congress as
well as to the Executive Branch and the international community.

The study’s "Synthesis" panel is being chaired by the Honorable Daniel
J. Evans, until last year U.S. Senator from the State of Washington.
Senator Evans, a registered civil engineer and former college president
was Governor of the State of Washington from 1965-77. He chaired the

A L R



Pacific Northwest Power and Conservation Planning Council from 1981-83.

Among other activities he is a member of the Board of Directors of the
Nature Conservancy.

In carrying out its charge, the Synthesis panel membership is being
augmented by three groups looking at three interrelated sets of issues.

[A] Direction and rate of change
The "Effects" group will assess current knowledge about climate
change and predictions of physical effects. The objective is to
judge the adequacy of present research, uncertainties in that
research, and ways our understanding could be improved. The
quality of the data record, uncertainties in the evidence, and time
and effort required to reduce uncertainties all need to be
examined. It may also be necessary to interpret existing
information in terms of new indices of warming (e.g., degree-years,
peak temperature), not just change in mean global temperature.

(B] Mitigation policies and their effectiveness
The "Mitigation" group will examine the range of policy
interventions that might mitigate changes in the earth's radiative
balance, assessing these options in terms of their expected
{mpacts, costs, and at least in qualitative terms, their relative
cost-effectiveness. This analysis will attempt to identify options
that could be implemented with reasonable confidence within a
decade, more speculative possibilities requiring substantial
additional development, and proposals that are not worth pursuing
because of faulty physics, chemistry, or biology.

[C] Adaptation strategies
The "Adaptation” group will examine both the consequences of
climate change and strategies for adapting™t® those changes. The
group will actempt to develop appropriate indices and units of
measurement; considerations include rates of change, peak stresses,
regional distribution, and timing. The analysis will attempt to
examine the sensitivity of systems or subsystems, their capacity to
adapt or adjust to changes, the speed with which this natural
adjustment can be accomplished, and possible interventions that
would help systems cope with anticipated changes. The group will
consider costs and benefits of such interventions and attempt to
set the stage for choosing among alternatives, including
examination of what will be done locally and privately and what
should be done by government, should actions be warranted.

The list of individuals participating in the study is attached.




National Academy of Sciences/National Academy of Engineering/Institute of Medicine
Committee on Science, Engineering, and Public Policy

PANEL ON POLICY IMPLICATIONS OF GREENHOUSE WARMING
Discussion of Greenhouse Warming Science Controversies

National Academy of Sciences Building
Lecture Room

January 24, 1990

Discussants: James Hansen, Goddard Institute for Space Studies
< Richard Lindzen, Massachusetts Institute of Technology
Gordon MacDonald, MITRE Corporation
Jerry Mahlman, National Oceanic and Atmospheric Admin.
Veerabhadran Ramanathan, University of Chicago
William Reifsnyder, Yale University
Kevin Trenberth, National Center for Atmospheric Res.

1:30 What will be indicators that greenhouse warming is occurring, and when will
we be able to say whether or not greenhouse warming has happened, if at all?

Opening statements: James Hansen
Kevin Trenberth

3:00 Break
3:15 What do models predict, with what uncertainties, and what is the timescale
for reducing the uncertainties?
Opening statements: Jerry Mahiman
Richard Lindzen
5:00 Comments from Audience®

Time permitting, members of the audience may make short
statements to the panel.

1/5/50



THE WHITE HOUSE

WASHINGTON

January 29, 1990

MEMORANDUM FOR THE GLOBAL CHANGE WORKING GROUP

FROM: D. ALLAN BROMLEY D(“ar/

Chairman
SUBJECT: Meeting of the Global Change Working Group

There will be a meeting of the Global Change Working Group on
Tuesday, January 30, 1990 from 2:00 to 3:00 p.m. in the Roosevelt
Room for principals only. Please call Dean Schultheiss at 456-
6722 if you are able to attend.

The issues to be discussed include (1) the guidelines for the
U.S. delegation to the plenary meeting of the IPCC, (2) the
President's speech to the IPCC and suggestions fof\the text of
his remarks, and (3) the dates for the White House Conference on
Science and Economics Research on the Environment.

Enclosed is a copy of the guidelines to the U.S. IPCC delegation.
The guidelines were prepared by an interagency working group
headed by OES at the State Department and reflect consensus
working level recommendations for U.S. policy. Two points
warrant specific consideration as you review the document:

(1) The first is the structure of negotiations of a climate
convention (see "Preparations for Negotiation of a Climate
Convention" on pages 8-11). The U.S. position has consistently
been that any climate convention, and the negotiation process
leading thereto, would follow the model used in dealing with the
stratospheric ozone problem -- a broad framework convention
calling for research and the exchange of data (the Vienna
Convention), followed by targeted protocols (such as the Montreal
Protocol on CFCs). Alternatives to this approach are (a) the
negotiation of a comprehensive framework convention that itself
contains specific provisions spelling out emissions reductions or
(b) the negotiation of a general framework convention accompanied
by concurrent negotiation of specific protocols.

(2) The second is the future of the IPCC (see "Future of IPCC"
on pages 13 and 14) and whether it should be the forum for
climate convention negotiations or whether those negotiations
will be conducted in another forum (e.g., the U.N. General
Assembly.

Please review the guidelines carefully and be prepared to make
any specific comments at Tuesday's meeting, as it is essential
that the Working Group act at that time. Also please be advised
that both documents are close hold. Please refrain from making
additional copies.




NATIONAL SPACE COUNCIL

EXECUTIVE OFFICE OF THE PRESIDENT
WASHINGTON, D.C. 20500

March 8, 1990

MEMORANDUM FOR ALLAN BROMLEY

FROM: MARK AL M

SUBJECT: Global/Change Research

The Vice President rdceived the attached letter from Tom Lovejoy.

The proposals for specialized processing of Landsat data appear
to be particularly relevant to global change research. I wonder
if you or your staff might review these proposals and determine
if further action is needed. I would be happy to work with you
in making either of these proposals happen if you think they
merit federal attention.
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SMITHSONIAN INSTITUTION

Washington, DC 20560 THE V. P. HAS SEEN
TS A

February 9, 1990

The Vice President
01d Executive Office Building
Washington, DC 20501

Dear Mr. Vice President:

Thank you for the time you gave us Friday last at the
swearing in of PCAST. We had a good inaugural meeting at a misty
Ccamp David the following morning.

Governor Sununu and I talked at lunch about the Brazilian
deforestation problem and he encouraged me to be in touch with
you about the enclosed proposal. The basic problem is that there
is no single agreed upon number for the extent of Amazonian
deforestation. As a consequence a great deal of energy is wasted
arguing about what the number really is, rather than getting on
and doing something about the problem. The proposed binational
study is designed to resolve this: if NASA (with the National and
Air Space Museum) and INPE (Brazil's space agency) agree on a
number, it will be beyond criticism. The proposal was made with
science and technology funds for Brazil at the State Department
in mind, but it turned out that they had already been disbursed.
The International Space Year has an element in it which may bear
on this project which I am looking into now.

Martin Harwit, Director of the National Air and Space e
Museum, has brought to my attention a similar but more modest
project with respect to Czechoslovakia. Martin had a visit
recently from President Havel's brother Ivan. The Czech
government is very concerned about the state of its forest and
would be grateful, indeed eager, for a Landsat analysis of forest
cover as per the enclosed. This would seem an excellent way to
help the Czechs help themselves? ’

Both these projects speak to the continuing major value of
Landsat over the next few years.

~




The Vice President
February 9, 1990
page two

As a member of PCAST I am both honored and pleased to help
in any way I can.

With all best wishes,
SinQére yours,

D~

Thomas\_E. Lovejoy
Assistant Secretary for
External Affairs

TEL/crt

cc: Governor Sununu
Professor Bromley

encls. (2)



NATIONAL AIR AND SPACE MUSEUM SMITHSONIAN INSTITUTION

WASHINGTON, D. C. 20560

February 7, 1990
MEMORANDUM TO: Tom Lovejoy

FROM: Martin Harwit &\ukger\\\\

SUBJECT: Landsat Studies of Deforestation in Czechoslovakia

Czechoslovakia now has the most serious deforestation
problem in all of Europe. The country's once dense woodlands,

estimated to cover more than 25% of land area, are rapidly
deteriorating.

We can expect the problems now faced by Czechoslovakia
increasingly to afflict other industrial nations in the years
ahead. Coming to grips with the problem in this country may show
us ways to deal with it worldwide.

A delegation of Czech scientists will be in Washington next
week and wishes to discuss this issue. Soon thereafter, a visit
from President Havel is anticipated. One way the United States
could help this nation as it struggles to free itself from the
political and environmental damage inflicted during decades of
bureaucratic centralism, would be to provide assistance in coping
with this very serious problen.

The Smithsonian Institution houses one of the nation's
advanced image reduction and analysis facilities in the Center
for Earth and Planetary Studies of the National Air and Space
Museum. 1Its researchers have wide ranging experience in the
computer processing of satellite remote sensing data to cull out
the information required to deal with different physical aspects
of terrain. They are prepared to work with and train Czech
scientists in the use of these techniques to obtain maps designed
to highlight the scope and rate of deforestation. Their Czech
colleagues would conduct "ground truth" inspections of sites, in
order to calibrate and help interpret the satellite images, in a
recursive process that would ultimately lead to accurate mapping
of the deforestation in the entire country.

Information on the amount and rate of deforestation is
critical to defining the magnitude of the problem. Landsat
Multispectral Scanner (MSS) and Thematic Mapper (TM) data can
resolve areas of 80 meters and 30 meters, respectively, sampling
visible and infrared wavelengths. Thematic Mapper images are
available from 1982 to the present and MSS images are available
from 1972 to present. Thus it is possible to examine the change
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in the forested areas over a 18 year period and establish a
monitoring program. Land-use classification maps of the forested
areas can be digitally generated using Landsat data. The amounts
of formerly forested area lost can be measured relative to both a
1972 and 1982 baseline. Quantitative estimates of the magnitude
and rate of deforestation can be made. A minimum of 56 Landsat
scenes are required to produce a mosaic that completely covers
the country for a given period. The total cost of image data
acquisition, computer processing, equipment, and labor is
estimated to be $200,000.
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EXECUTIVE SUMMARY

Tropical deforestation is occurring at a rapid and accelerating
rate. While this is accepted as fact for specific areas, there is
extreme controversey over the extent and rate of tropical deforestation
at country, continental, and global scales. Unless controlled,
tropical deforestation will result in the loss of over half of the
planet's plant and animal species and will significantly elevate
atmospheric concentrations of COy, CHy, and CO. It is imperative
to address this question immediately. Policy-makers and scientists
must know the actual extent of tropical forests and tropical
deforestation in order to formulate a conservation strategy if this
is needed. '

A few deforestation studies have been performed for the southern
Amazon Basin of Brazil using satellite data coupled with ground

verification. This area, the states of Acre, Rondonia, and Mato
Grosso, is experiencing rapid, drastic and sometimes irreversible
changes due to intensifying human occupation. The most important

finding of these studies is the rapid and nonlinear rate at which
tropical deforestation is occurring in many areas of the Amazon
Basin of Brazil(figures 3 and 4).

We propose an expanded, comprehensive, and bi-lateral Brazilian-American
study of the deforestation and state of forests as of 1987-1989
for the entire Amazon Basin of Brazil using data from two different
satellite sensor systems coupled with a series of field verifications.
We will provide a comprehensive assessment of tropical deforestation
and forest state within 15 months after the work begins with an
accuracy of at least 80%. We will propose a continuation of the
research for successive years to determine year-to-year changes in
tropical deforestation in Brazil.

INTRODUCTION
Background

Tropical forests (including moist evergreen and seasonal forests)
once covered ~24,500,000 km2 of the terrestrial surface(Whittaker
and Likens, 1975) and are now estimated to cover only ~10,000,000
kmz(Wilson, 1986). This dramatic decrease has generated widespread
concern and calls for tropical forest conservation. These concerns
can be traced to the fact that approximately 8,000,000 km2 of

tropical land have been converted to agriculture, ~3,000,000 km?
are under shifting cultivation, and ~3,500,000 km2 have been
converted to pasture(Salati and Vose, 1983). The Amazon Basin

contains ~60% of our planet's remaining tropical forest with Brazil
containing ~50% of the global total(Mares, 1986). For this reason,
Brazil finds itself at the center of attention concerning conservation
of tropical forests(fig. 1).

Tropical forests are home to the greatest diversity of plant and
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Figure 1. Vegetation index map of South America derived from the NOAA advanced
very high resolution radiometer (AVHRR) data. The Amazon Basin is clearly delineated
as indicated by the arrow. Note the large porportion of the Amazon Basin within
Brazil(from Malingreau and Tucker, 1988).
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animal life known on the earth and contain over half of our planet's
plant and animal species. It is estimated they contain in excess
of 5 million plant and animal species(Prance, 1982). Wilson(1986)
notes that ~1.7 million species have been described, ~750,000
insects, ~47,000 vertebrates, and ~250,000 plants. Some workers
feel the number of total species could go as high as 30 million(Erwin,
1986). Taxonomists have only identified a small percentage of the
several million tropical species. One principal adverse effect of
tropical deforestation would be mass extinctions comparable to that
which last occurred ~60-70 million years ago at the end of the
Mesozoic era when the dinosaurs, among many other species, became
extinct. These mass extinctions will result from tropical forest
habitat destruction.

In addition to mass extinctions resulting from tropical forest
habitat destruction, indirect and disruptive effects on precipitation
patterns would also occur within South America. Salati and Vose(1983,
1984) have reported that ~50% of the rainfall falling in the Amazon
Basin is recycled. Tropical deforestation would disrupt longitudinal
profiles of precipitable water and cause much drier conditions in

the temperate zone of South America.

Widespread tropical deforestation in the Amazon Basin would also
result in significant additions to global atmospheric COy(Woodwell
et al., 1983). The biological mass (biomass) of tropical forest
vegetation contains several centuries-worth of accumulated carbon.
The burning of large amounts of forest vegetation, and subsequent
decomposition, releases this carbon into the atmosphere as COp over
a short period of time. Since the Brazilian Amazon now comprises
~50% of the remaining global tropical forest, the amount of COjp
potentially to be released from deforestation is of global importance.

Brazil contains the majority of the tropical forests within the
Amazon Basin. The so-called 'Legal Amazon' covers ~5,000,000 km?2
of which 70% is occupied by the non flooded (Terra Firme) forest.
The rest includes swamp forest, flooded grassland and cerrado (scrub
savanna). The difficulties of monitoring changes in this large
area have resulted in substantial disagreements on the extent of
deforestation. Recently, the World Bank published figures stating
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that ~600,000 km2 of the Legal Amazon was "cleared" (Mahar, 1989)
while Brazilian sources state that only ~250,000 km2 was cleared
(Washington Post, 1989). These two reports from 1989 illustrate
the disagreement over actual figures for deforestation in the Amazon
Basin. Similar disagreements have existed historically over
deforestation rates for the Amazon Basin. Disagreement will continue
unless verifiable quantitative data are available.

Satellite remote sensing is the only means for resolving discrepancies
concerning forest area and rates of deforestation. Research by
Tucker et al.(1984), Nelson and Holben(1986), Nelson et al.(1987b),
and Malingreau and Tucker(1988) has shown that satellite remote
sensing can quantify tropical deforestation. There are no technical
reasons why these satellite-based techniques cannot be applied to

a large area like the Amazon Basin to resolve this controversy.
Satellite Remote Sensing

Tropical deforestation has been studied with Landsat, meteorological
satellite, space shuttle, and geostationary satellite data(Nelson
and Holben, 1986; Tardin et al., 1979 and 1980; Tucker et al.,
1984; Woodwell et al., 1983 and 1987; Nelson et al., 1987b; Malingreau
and Tucker, 1988). Landsat multispectral scanner (MSS) and thematic
mapper (TM) data can resolve areas 80-m and 30-m in size, respectively,
and are collected every 16 days. This frequency of observation,
coupled with the high probability of clouds and the frequent presence
of smoke from forest-clearing fires, can result in useful data
being collected only every 1 to 3 years for areas of interest. This
frequency of observation is reduced if there is no Landsat receiving
station operating in the area of interest.

~200 Landsat scenes are required to completely map the Brazilian
Amazon. Fortunately, the Amazon Basin has frequent Landsat satellite
data available. The Instituto de Pesquisas Espaciais (INPE) of
Brazil has routinely collected and archived Landsat data from South
America since 1977. These data have already been proven successful
in detecting progressive deforestation(fig. 2).

It is our opinion that a method of stratification can be employed
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July 24, 1981 July 23, 1984

Figure 2. Landsat multispectral scanner imagery (80-m resolution) from Mato
Grosso, Brazil showing the extent of deforestation between July 24, 1981 and July
23, 1984. Areas of deforestation appear as the blue colors while the undisturbed
forest appear as red colors (from Nelson et al., 1987b).




as suggested by Nelson et al.(1987a) to reduce the number of Landsat
scenes required for determining Amazon Basin tropical forest area
and deforestation from 200 scenes to 60 scenes. The stratification
will be based upon (1) a photographic mosaic of Landsat data compiled
for the entire Amazon Basin and (2) the analysis of 1-km meteorological
satellite data. Detailed analysis can then be limited to 60 Landsat
scenes. This approach, using a combination of satellite data, will
provide the quantitative forest area and deforestation data required
while covering the entire Amazon Basin of Brazil.

Digital Landsat data must be used in many areas to determine the
extent of tropical forest area and deforestation in Brazil. Landsat
data can be easily ground verified because of their high spatial
resolution and, most importantly, they exist in appreciable numbers
since 1977 for Brazil because INPE has received and archived them.

Tropical forest area and deforestation have also been studied with
NOAA polar-orbiting meteorological satellite data from the advanced
very high resolution radiometer (AVHRR) sensor carried on the National
Oceanic and Atmospheric Administration's(NOAA) satellites. These
satellites record imagery twice every day(0230 and 1430 hours for
NOAA-11 and 0730 and 1930 hours for NOAA-10). This high frequency
of observation usually results in a series of images which can
provide at least one cloud-free image of most tropical areas during
each year's relative dry season. The 1l-km ground resolution is
suitable for identifying large-scale deforestation(Tucker et al.,
1984; Malingreau and Tucker, 1988), and also can detect fires as
small as 1-2 ha in size(Kaufman et al., 1988; Setzer, 1988).

The AVHRR has three thermal bands which are useful for forest
studies. Tucker et al.(1984) have reported that the greatest
spectral contrast between forest and deforested areas was in the
3.5-3.9 um AVHRR channel. This channel is sensitive to temperatures
in the 0° to 100° C range. We have found this channel is the most
appropriate to detect cleared areas greater than 1 km2 since a
substantially different radiation balance results in cleared areas
being warmer than adjacent land where forest still stands(fig. 3).
AVHRR data have been used since 1982 to study areas like the
Brazilian state of Rondonia with great success(fig. 4).
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Figure 3. Advanced very high resolution radiometer data from July 1982 (top)
and July 1987 (bottom) for the state of Rondonia. The line surrounding the points
where deforestation activities are taking place identifies the "disturbance area";
the lighter areas within are cleared of forest vegetation. Areas of naturally
occuring savanna were identified from existing vegetation maps and excluded from
further consideration. Note the dramatic increase in the extent of deforestation
within the main colonization area associated with highway BR-364 from 1982 to
1987. The 1982 data produced a deforestation estimate of ~10,000 km? as compared
to ~38,000 km? in 1987. Both satellite images are from the the 3.5-3.9 um thermal
channel of the AVHRR. The image covers an area of ~700 x 600 km(see also figure
4) .
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Figure 4. Deforestation in Rondonia from 1970 to 1988 showing the rapid increase
in clearing rates since 1980. The 1970 to 1980 data are from Tardin et al.(1980).
The 1982, 1984, 1985, 1987, and 1988 estimates are from the analysis of AVHRR
data at NASA/Goddard(Tucker et al., 1984; Malingreau and Tucker, 1988). Note the
changes in slope of the data line with time which indicates when the paving of
BR-364, a major highway, was started and when it was completed(see also fig. 3).
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We propose to use a combination of Landsat 30-m ground resolution
data with 1-km data from meteorological satellites. This will
provide complete coverage of the Brazilian Amazon (from the NOAA
meteorological satellites) at a l-km ground resolution, with detailed
30-m Landsat data in areas where such detail is required to determine
areas of tropical forest and deforestation. In addition, we propose
to assemble a basin-wide mosaic of Landsat thematic mapper images
for 1987-1989. The mosaic will provide a relatively inexpensive
overview of the entire Amazon Basin, and will complement the
basin-wide 1-km NOAA data and selected digital scenes of Landsat
data.

APPROACH

A joint Brazilian-American program is proposed to assess the area
of the tropical forest and determine the areal extent of deforestation
for the Amazon Basin of Brazil using meteorological satellite and
Landsat data. To minimize the imprecision of what we mean by
deforestation in the context of this proposal, we use it herein as
the conversion of a forest canopy into a barren area or another
vegetation community dominated by grass, shrub, or field crops. It
is our intention to produce estimates for 1987-1989 of forest and
non-forest for the Amazon Basin of Brazil. Basin-wide data from
Brazil are available within the Laboratory of Terrestrial Physics
which summarize the spatial extent of vegetation types in the Amazon
as of 1970. These data will be used to insure that our forest
conversion figures are based upon areas which are/were naturally
forested. The proposed research will have as its major objective
to produce forest area and deforestation estimates for the entire
Brazilian Amazon within 15 months after starting with a quantitative
accuracy of at least 80%.

A carefully-selected group of Brazilian and American scientists
has been assembled, all of whom have detailed experience with the
analysis of satellite data and/or have analyzed satellite data from
the Amazon Basin of Brazil. It will be imperative to involve the
Brazilian Space Agency (INPE) in our proposed research. Not only
are there several Brazilian scientists at INPE with extensive
experience in analyzing satellite data from the Amazon, but the
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use of the INPE aircraft will be invaluable in our proposed program
of ground verifications. It is anticipated that the actual analyses
of the satellite data will be done in parallel. NASA/Goddard Space
Flight Center and the National Air and Space Museum will divide
the Landsat thematic mapper analyses between them to achieve the
proposed research objectives. It is only by working in parallel
that the project can be completed and an accuracy level of at least
80% maintained within 15 months for the Brazilian Amazon Basin.
The proposed research will be accomplished as follows:

1. Data Acquisition

Immediately after the proposed project is approved for funding,
the principal investigator will visit INPE in Sao Jose dos Campos
and review all available Landsat MSS and TM data for 1987-1989(note:
C.J. Tucker visited INPE in September 1988 and can attest to the
availability of cloud-free thematic mapper data for the entire
Amazon Basin for 1987-1988). An order will be placed at that time
for the most recent (i.e., 1987-1989) thematic mapper 30-m resolution
data in photographic form for the entire Amazon Basin (~200 images).
When these data are received, copies of them will be made at the
National Air and Space Museum's photographic laboratory and put to
three uses: (A) A photographic mosaic will be assembled at a scale
of 1:1,000,000 for the entire Amazon Basin by technicians at the
National Air and Space Museum; (B) 60 areas will be selected for
detailed digital analyses of forest/nonforest; and (C) 15 areas of
significant forest alteration (i.e., Rondonia, Acre, Mato Grosso)
will be selected; the Landsat thematic mapper photographic products
ordered for the red, near-infrared, and middle-infrared channels;
manual photo interpretation of the images into forest and non-forest
categories will be done; the results will be digitized; and
subsequently compared to the results of the Landsat thematic mapper
digital analysis to see if this inexpensive method may provide

accurate estimates of deforestation.




2. Basin-Wide Analysis: NOAA AVHRR

NOAA AVHRR meteorological data (l-km spatial resolution) will be
obtained every day during the relatively dry seasons for the entire
Brazilian Amazon Basin for the time period of May 1989 through
April 1990. These coarse-resolution data will be analyzed to detect
areas where activities associated with forest conversion -are taking
place. Such activities(i.e. road opening, mining, logging, clearing
for agriculture, burning etc.) identify the areas where deforestation
is occurring(Tucker et al., 1984; Malingreau and Tucker, 1988; see
also fig. 3).

Daily AVHRR 1430 and 1930 hours data will be processed to screen
for fires, smoke, clouds, data dropouts, and to determine general
quality. Two different types of digital analyses will then be
applied to the AVHRR data: (A) Every day's data will be processed
during each region's burning season after the method of Kaufman et
al.(1988) to determine the location of fires, the area of smoke,
cloud cover fraction, and estimate the optical thickness of areas
which are "clear". The location of fires has been shown by Malingreau
and Tucker(1988) to be an excellent indicator of where forest
alteration is occuring. We propose to use it as an indicator for
selecting areas for detailed Landsat thematic mapper analysis; and
(B) Clear images from the entire Amazon Basin of Brazil will be
assembled and analyzed for deforestation by use of the 3.55-3.95
um channel as shown in figure 3. The method used to produce figure
3 is as follows: (1) Vegetation maps were consulted and only forested
areas were analyzed further to detect for deforestation. (2) Areas
of undisturbed tropical forest are selected and the mean and variance
produced. The mean 3.55-3.95 um forest value plus twice the standard
deviation of the same is used as the threshold for determining
forest/non-forest within the bounded area of interest. (3) This is
applied to the area of interest to determine the forest alteration
pixel count and then converted to spatial extent. (4) These results
are double-checked against Landsat photographic and digital data
from the same area. (5) Field verifications are made against the
Landsat photographic data to determine accuracy. Results from field
verifications in Rondonia from 1982, 1984, 1985,and 1987 have shown
the AVHRR deforestation estimates to have an accuracy of plus or
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minus 20%(Malingreau and Tucker, 1988).

AVHRR 1-km data are only useful for studying large-scale deforestation.
For this reason, it will be necessary to devote most of our effort
to analyses of Landsat 30-m data. Most of the deforestation in the
Brazilian Amazon is not as systematically organized as it is in
Rondonia(fig. 3).

3. Detailed Analysis: Landsat Thematic Mapper

Based upon the results from #1(A) and #2, 60 Landsat scenes will
be selected for detailed analysis. These will be selected from
areas where the photographic mosaic and/or the analysis of the
AVHRR data indicate tropical forest alteration is occuring. Once
the 60 areas have been selected (each 185 km x 185 km), digital
thematic mapper 30-m data for 1987-1989 will be obtained from INPE
and analyzed. We propose to use the method of Nelson et al. (1987b)
to provide detailed assessment of tropical forest area and
deforestation. To expedite the proposed research, the principal
investigator will obtain ~10 Landsat digital thematic mapper scenes
while he is in Brazil and return with them to the USA. This will
enable the proposed thematic mapper digital analyses to start
immediately upon his return from Brazil.

Quantitative estimates of the extent of forest cover and deforestation
will be developed for the Amazon using an integrated sampling
procedure similar to one used by Nelson et al.(1987b). Multi-resolution
satellite imagery will be used in a three stage design. AVHRR 1l-km
data and the thematic mapper photographic mosaic will serve as the
primary stage[see Approaches #1(A) and #2], the thematic mapper
digital scene as the second stage, and blocks within the thematic
mapper scene as the third stage. AVHRR 1l-km data and the thematic
mapper photographic mosaic will be used to partition the entire
Basin into three strata: 1) forested areas beng actively cleared;
2) forest areas with little or no ongoing conversion; and 3)
nonforest. Active versus inactive forested areas will be differentiated
based on the ratio of cleared to forested area. The AVHRR 1-km
interpretation/stratification will be compared to the thematic
mapper photographic mosaic to verify the reliability of the
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AVHRR-based stratification.

Landsat thematic mapper scenes will be randomly selected within
each of the three strata. A majority of the scenes (45) will be
selected in the forest/active stratum in order to provide an accurate
forest area and deforestation baseline in these rapidly changing
locations. The sampling concentration will facilitate-accurate,
retrospective forest conversion rate studies in the event historical
satellite data are acquired in the high-activity areas. Fewer
scenes (15) will be allocated to the inactive forest and the
nonforest strata.

Each Landsat thematic mapper scene will be subsampled; full scene
processing will not be done. Sixteen systematically located sample
blocks will be used in each scene. Each block of data will
incorporate an area ~15 km on a side(~ 225 km2). This systematic
sampling approach will include 11 percent of the available digital
data in each TM scene. The Landsat digital data will be processed
in discrete blocks in order to circumvent problems associated with
intra-scene spectral variability and to reduce computer requirements.
Two stage cluster sampling procedures (which make up the second
and third stages of the overall design) will be used to convert
block estimates into thematic mapper scene and stratum estimates
of forest area.

The overall statistical design involves a two-stage cluster sample
procedure within a stratified random sample. Work by Nelson et
al.(1987a) in the continental U.S. has demonstrated the concept
and accuracy of this particular approach for forest area estimation.
The design permits the majority of the TM scenes to be allocated
to areas in the Amazon Basin where most of the conversion activity
is occuring. The procedures which comprise this study, and the
forest area estimates which result, will be repeatable. As such,
future studies of similar scope will be able to use these estimates

as a baseline for change estimation.

The Landsat thematic mapper digital analyses will be divided between
the image analysis laboratories of the Center for Earth and Planetary
Studies of the National Air and Space Museum and the Laboratory
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for Terrestrial Physics of the NASA/Goddard Space Flight Center.
This will permit the analysis to proceed in parallel for the various
selected areas in the Amazon Basin. Close communication will be
maintained between investigators at the National Air and Space
Museum and those at NASA/Goddard Space Flight Center as these
organizations are less than 20 miles apart.

RESULTS

We propose to complete our determination of the extent and location
of deforestation within the Amazon Basin of Brazil within 15 months
after the proposal is approved. All of the results we propose to
produce will be geographically registered and thus will be compatible
with any geographic information system. At the conclusion of the
proposed research the following will be delivered to the funding
agency:

1. A Landsat thematic mapper photographic mosaic of the entire
Amazon Basin of Brazil at a scale of 1:1,000,000 (with 30-m
resolution) for 1987-1989. This proposed component will be directed
by P.A. Jacobberger and will be produced by technicians at the
Center for Earth and Planetary Studies who are experienced in
assembling mosaics. The resulting mosaic will be available for
display at the Department of State, National Air and Space Museun,
or for any other location at the decision of the funding agency.

2. Geographically-registered AVHRR data for the Amazon Basin of
Brazil from 1988-1989 showing (A) the frequency and location of
fire activity and (B) the 1-km large-scale estimates of deforestation.
This proposed component will be directed by C.J. Tucker, Y.J.
Kaufman, and A. Setzer of INPE. This work will be conducted in
parallel at NASA/Goddard and at INPE in Sao Jose dos Campos. The
Brazilian government is interested in this work because it provides
information within a few hours on unauthorized forest burning.
This "fire monitoring" work has been done operationally at INPE by
Setzer since 1987.

3. Geographically-registered results of deforestation produced from
thematic mapper digital data for 60 Landsat scenes of the Amazon
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Basin of Brazil from 1987-1989. This proposed component will be
directed by R.F. Nelson and will be performed in parallel between
researchers at the National Air and Space Museum who will analyze
20 scenes and NASA/Goddard Space Flight Center who will analyze 40
scenes. Nelson will work closely with P.A. Jacobberger and T.R.
Watters to accomplish this objective.

4. A comparison between deforestation results produced from manually
interpreted thematic mapper photographic products and the digital
analysis of the same thematic mapper data. If successful, this
would represent a major advancement in deforestation monitoring.
This proposed component will be directed by C.0. Justice of the
University of Maryland who works with Tucker under a cooperative
agreement between NASA and the Geography Department of his institution.

5. A final report covering all aspects of the analyses performed
under the proposed research. It is also expected that several
reviewed, scientific journal articles will result from the proposed
research activity. C.J. Tucker will be responsible for the preparation
of the final report.

COORDINATION/COOPERATION BETWEEN NASA AND THE SMITHSONIAN

NASA/Goddard Space Flight Center will assume over-all technical
and financial management for the proposed research. The proposed
research involving the U.S.-based investigators will be highly
integrated on a day-to-day basis. It is anticipated that almost
daily exchanges of personnel will occur as the proposed analyses
progress. NASA/Goddard and the National Air and Space Museum both
share and have unique capabilities with respect to the proposed
research: NASA/Goddard is one of the most experienced scientific
groups in the analysis of 1-km AVHRR data for deforestation
monitoring; The National Air and Space Museum is highly capable in
producing excellent mosaics as anyone who has visited there can
attest; and both organizations are skilled and experienced in the
digital analyses of Landsat thematic mapper data.
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COORDINATION/COOPERATION WITH INPE OF BRAZIL

We propose to make every effort possible, with guidence and direction
from the Department of State, to involve INPE in the proposed
research. To facilitate this, $524,400 is proposed to be transfered
to INPE to support their involvement. One of the first activities
under the proposed research is for a meeting in Brazil between the
principal investigator and his INPE counterparts to map out a common
collaborative effort for the proposed research. A series of personnel
exchanges between INPE and the Goddard Space Flight Center/National
Air and Space Museum are anticipated and reflected in the budget
under travel.

It is the opinion of C.J. Tucker that a common program of work can
be (1) decided upon and, most importantly, (2) executed between
INPE and the U.S. investigators. Tucker has cooperated directly
with INPE since 1986 and is a co-investigator on the INPE Earth
Observing System (Eos) interdisciplinary proposal recently approved
by NASA/Headquarters.

The budget contains $524,400 ear-marked for INPE. $363,400 of this
amount will be spent in the U.S. to purchase U.S.-made equipment
to upgrade the INPE NOAA satellite receiving station; $110,000 is
for direct personnel support; $32,000 is to support the use of the
INPE aircraft for 4 field verification missions; $14,000 is for
travel (mainly to the U.S.); and $5,000 is to purchase film and
other supplies for the INPE aircraft to support the field verification
missions.

However, should it prove impossible to involve INPE in the proposed
work, it is mandatory that the proposed research be conducted and
not hindered nor adversely impacted by INPE's lack of participation.
The proposal is written in such a fashion that, if necessary, the
proposed research can be executed without INPE's scientific

involvement.
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PERSONNEL
NASA/Goddard and National Air and Space Museum:

C.J. Tucker will be the principal investigator of the proposed
research. Tucker has been active in the use of NOAA AVHRR data
for studying large-scale deforestation since 1982 and has worked
successfully with INPE since 1986 on studies of the Amazon using
satellite data. He will assume day-to-day management of the proposed
research and be responsible for the final report. Tucker will also
work directly on the analysis of the 1-km AVHRR data with Kaufman.

R.F. Nelson will be a co-investigator and will be responsible for
directing the Landsat thematic mapper analyses. Nelson has extensive
experience with the analyses of Landsat MSS and TM data for
deforestation assessment. He will be assisted by B.N. Holben, A.G.
Kerber, and D.W. Williams, all of whom are civil servants in the
Earth Resources Branch of the Laboratory for Terrestrial Physics
at NASA/Goddard Space Flight Center. Nelson will also supervise
the 3 full-time scientific analysts and coordinate all thematic
mapper digital analyses with the Center for Earth and Planetary

Studies' co-investigators.

C.0. Justice and Y.J. Kaufman, both with the University of Maryland,
will each devote 0.5 man year of effort to the proposed research.
This manpower will be augmented by 2 Ph.D. students from the
Department of Geography at the University of Maryland and 3 full
time image analysts who will be employed under contract by
NASA/Goddard. Justice will be responsible for digitizing the
deforestation results derived from the manual interpretation of
thematic mapper photographic products and their subsequent analysis.
He will also direct the efforts of the 2 graduate students who will
work full-time on the proposed research. Kaufman, an atmospheric
physicist, will concentrate his efforts on the analysis of the
AVHRR data for tropical fire detection.

P.A. Jacobberger and T.R. Watters will also be co-investigators
and will direct the proposed research activities which will be
conducted at the National Air and Space Museum. Both Jacobberger
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and Watters are experienced with the analysis of thematic mapper
digital data, its interpretation, and will each devote 0.5 man
years of effort to the proposed research at no cost. This will be
augmented by 4 additional man years of effort of contractor support.
Jacobberger will direct the assembly of the 1:1,000,000 thematic
mapper phtographic mosaic and will share the responsibility with
Watters for directing the digital analyses conducted in parallel
at the National Air and Space Museum. Jacobberger and Watters will
work closely with Nelson to insure that the same analysis methods
are used in the thematic mapper digital analyses.

K.J. Ranson will work closely with the Landsat thematic mapper
analyses group directed by Nelson and will apply fractal analysis
to the forest alteration patterns obtained from the 30-m satellite
studies. E.L. Levine will devote her time to geographical information
system analyses of Amazon Basin soil data which resides within the
Laboratory for Terrestrial Physics in digital form and will couple
this with the Landsat thematic mapper forest alteration results.
V. Kalb, a mathematician and numerical methods expert, will assist
as needed should any aspect of the the proposed research require
unique software or modifications to existing software. She will
also assist in the compilation of the Basin-wide deforestation
figures into a GIS-compatable format. Kalb is the author of ~50%
of the software used within the GIMMS group for their analyses of
AVHRR data.

Instituto de Pesquisas Espaciais:

Alberto Setzer of INPE will be a co-investigator of the proposed
research and will direct the NOAA AVHRR and Landsat studies conducted
at INPE. Setzer has extensive experience in the Amazon and also
with the analysis of NOAA AVHRR data for monitoring fires in
near-real time. He will also be responsible for organizing the
field verification program and the integrated use of the INPE
aircraft. Setzer has recently been named to head Brazilian Amazon
Basin research efforts at INPE.
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COMPUTER RESOURCES

All of the AVHRR analyses will be performed on the dedicated Hewlett
Packard-Ramtek image analysis systems of the Global Inventory
Monitoring and Modeling Study (GIMMS). The Landsat thematic mapper
digital analysis will be performed on Vax 11/780 computers located
in the Laboratory for Terrestrial Physics and in the Center for
Earth and Planetary Studies. The Vax 8200 in the Laboratory for
Terrestrial Physics will also be used as required. These computer
systems are more than adequate to perform the level of work we
propose within the proposed schedule. Both of these computer systems
run around the clock almost every day of the year.

The digitizing of the Landsat thematic mapper photographic products
will be conducted in the Digital Cartographic Laboratory of the
University of Maryland's Department of Geography under the direction
of C.0. Justice.

Y




BUDGET

I. NASA/Goddard Space Flight Center
1. Personnel:
C.J. Tucker(PI; biologist)........ 0.5 my
R.F. Nelson(co-I; forester)....... 0.7 my
B.N. Holben(physical scientist)... 0.5 my
V. Kalb(computer scientist)....... 0.5 my
E. Levinegsoil scientist)......... 0.5 my
A. Kerber(geographer)............. 0.5 my
D.W. Williams%forester) ........... 0.25my
K.J|. Ranson(forester% ............. 0.25my
C.0. Justiceégeograp T2 ot IS A 0.5 my
Y. Jl. Kaufman(physicist). .. .. s o « 0.5 my
Scientific AnalystéB%lOO%) ........ 3.0 my
Graduate Students(2@I00%)......... 2.0 my
sub-Total: 9.7 my

2. |[Satellite Data:

Daily AVHRR 1l-km data for 365 dags(1989)

60 Landsat TM images for 1987-1989

200 Landsat TM photo products for mosaic

45 TM photoproducts(3 channels for 15 scenes)....
sub-Total:

3. Image Processing:

AVHRR 1-koh AREB{3IB5. FBYEB) . . o v o4 555 s 60 nn sis o o5 s 54
40 Landsat TM images for 1988-1989

...............

Digitization and analysis of 15 TM photo products

sub-Total:
4. Misc.

Travel(coordination with Brazil,

Field verification in Brazil.....................

Supplies, storage, tapes, €tC.........uuuuuunun..
sub-Total:

TOTAL NASA/GSFC PROPOSAL COST: 9.7

IT. National Air and Space Museum
1. Personnel:

P.A. Jacobberger(co-I)
T.A. Watters(co-1)
Positdoctoral - FelloW. .. s e o0 i 4 it
Scientific Analyst
Graduate Students(2@100%)

sub-Total: L

'—J
oooouu;m

2. Image Processing:

20 Landsat TM images for 1987-1989
200-image photographic mosaic
sub-Total:

...............

....................

3. Misc.

Travel(coordination with Brazil, etc.)...........

Supplies, storage, tapes, etc
sub-Total:

....................

4. Overhead (27% of $202,100)
TOTAL NASM PROPOSAL COST:
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.........

...............

.........

$782,650

no cost
no cost

40,000
40,000
120,100

10,000
0

§ 60,000

8,000
4,000
12,000
$ 54,567
$256,667

servant
servant
servant
servant
servant
civil servant
civil servantg
civil servant
Un. Marylandg
Un. Maryland
é 45,000/yr ea.g
20,000/yr ea.
.7 my no cost)

civil
civil
civil
civil
civil

NSNS

g 60/day)
3,000/image)
($800/photo product)

(8 trips@$2000€trip)
(6 person months)

civil servant
civil Servant

(1%

,000/yr ea.;
my no cost

3,000/1
Egsé/iméégige)

(4 trips@$2000/trip)




BUDGET(cont.)

III. Brazilian INPE Component
Equipment Uggrade(INPE's HRPT receiving station; 363,400 (US-made hardware)

Scientific Staff Sugport(Z full time scientists 70,000 35,000/yr ea.;
Technician Support(2 full time technicians)...... 40,000 20,000/Zr ea.

4 10-day flights with INPE aircraft.............. 32,000 00/day*40 dagsg
Travel(mainly o USAY. .. ces obionione omeninnnsanas 14,000 trips @ $2,000
Misc.(film for INPE aircraft, supplies, etc.).... 5,000

TOTAL INPE PROPOSAL COST: $524,400

BUDGET SUMMARY

I. NASA/Goddard............ciuiiuniumennnnnnnn. $ 782,650 (9.7 my)
II. National Air and Space Museum.............. $ 256,667 (5.0 my)
III. Instituto de Pesquisas Espaciais........... $ 524,400

GRAND TOTAL FOR PROPOSED RESEARCH: $1,563,717 (14.7 my)

INPE's HARDWARE UPGRADE

INPE reguires a substantial hardware upgrade to replace obsolete hardware in
their NOAA receiving station. This wilE permit INPE to monitor fire activity
in near-real time and directly contribute to Brazil's ability to police
unauthorized deforestation. The actual hardware quotation is available upon
request.

Refurbishment of Scientific Atlanta equipment...$ 230,000
Microvax-II computer and accessories............ 95,500
Versatec/Versacolor C2766-CM plotter............ 21,500
Seiko thermal color printer model CH-5312....... 14,000
Hewlett Packard thinkjet 2225A printer.......... 400
Hewlett ‘Packard 7475A plotter.. .. cos:vsansessse 2,000
TOTAL INPE HARDWARE UPGRADE: $ 363,400
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Time Table for the Proposed Research

Starting date: August 1, 1989:
1. August 1989:

A.
B.

D.
E.

PI, co-I's, and DoS personnel visit INPE to solidify their
involvement and negotiate tranfer of funds to INPE.

1987-1989 Landsat digital data and thematic mapper

photographic data for Amazon Basin mosaic ordered from INPE. Areas of
major forest alteration will be selected for detailed di§ita1 study.
Basin-wide AVHRR coverage obtained retroactively to May I, 1989

and will continue until April 30, 1990. Data to be acquired every day.
Discussions in Brazil with INPE to solidify their involvement.

Ten 1987-1989 Landsat thematic mapper digital tapes obtained for
selected areas while PI is in Brazil and carried back to USA by PI.

2. August-November 1989:

P
B.
C.
D

Daily 1-km AVHRR data obtained and analysis started of same

for entire Amazon Basin of Brazil.

Analysis started on the ten thematic mapper tapes brought back from
Brazil by the PI.

INPE scientists visit NASA/Goddard and NASM to plan_ joint approach
to proposed research and assign specific responsibilities.

First flight with the INPE aircraft made to check on burning season.

3. November-December 1989:

A.
B.

C.

TEo QW

QEEO QWP

Digital and photographic data received from INPE and start-up

of analysis of same.

Field visits to Rondonia, Acre, Para, and Mato Grosso made in
collaboration with INPE and ground study groups. INPE aircraft second
flight made after burning season to verify satellite data.

249 photosraphic images selected, manually analyzed, and results
digitized for subsequent comparison to digital anaiysis.

January-February 1990:

Amazon Basin 1987-1989 photographic mosaic completed.

1989 AVHRR 1-km studies for southern Amazon Basin completed.
Daily AVHRR data acquisition started for northern Amazon Basin.
Landsat TM and MSS digital analEses of 40 scenes continues.
Selected US personnel visit INPE to review progress to date.
INPE aircraft mission made to northern Amazon Basin for

field verification purposes.

March-August 1990:

Analysis of digitized TM hotograghic data completed.

Analysis of 1989-1990 AVHRR data for northern Amazon Basin completed.
Field visits made to northern Amazon Basin for ground verification.
TM digital analyses completed for 1987-1989 data.

Re-analysis of selected digital scenes conducted if required.

INPE scientists visit US and concur on analyis to date.

INPE aircraft mission made to selected areas for specific
verification purposes.

September-November 1990:
A.
B
G
D
E

Deforestation figures for Brazilian Amazon for 1987-1989 finished.
INPE and US scientists jointl{ compile summary document.

Final report completed and delivered to Department of State and
to appropriate ministry in Brazil.

Continuation of efforts for 1989-1990 for Brazilian Amazon if
requested and funded.

Retroactive studies undertaken for any portion of 1975-1987 if
requested and funded.
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One of the prime objectives of the study is to build up a long term
satellite data base to help understand the mechanism of the Sahelian
Drought and the resultant effects on the vegetation of the region.
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III. Evaluation of the sensor requirements for the NASA/MODIS sensing system
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radiometric correction procedures and the design of a Quality Assessment
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Research interest

My main research objective is to study the optical characteristics of the atmosphere, by
theoretical and experimental methods. The results of this research are applied to design better
remote sensing techiniques, that are used to study the characteristics of the earth surface and its
interaction with the atmosphere.

This research interest was developed during my Ph. D. studies, which involved development
of approximate solutions to the equation of radiative transfer, first for a uniform surface, and then
for a nonuniform surface. This radiative transfer model was used to develop methods for
simultaneous remote sensing of surface albedo, the aerosol loading and the single scattering albedo
from an image acquired over surface with strong contrasts (e.g. a sea shore). The model was
redeveloped, with higher accuracy during my NRC residency (and later on while working for the
University of Maryland in NASA/GSFC) and applied to study the effect of the atmosphere on human
vision, on resolution of satellite imagery, on classification of surface features and on separability
of field classes. We found that the atmosphere has a profound effect on remote sensing. It can reduce
the apparent sensor resolution from 30m to 50m, and cause a misclassification of an inland water
body, that can be classified as a wheat stuble. These strong atmospheric effects over nonuniform
surfaces, as predicted by theory, requested experimental verifications. We performed field and
laboratory measurements to verify the very basic results of the predictions of radiative transfer
over a nonuniform surface. It was concluded that the radiative transfer model as well as Monte
Carlo simulations can predict the atmospheric effect, but they tend to overestimate the range of the
adjacency effect (the effect of a bright surface on the radiation over a nearby dark surface).
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An important question brought up by these studies was what are the important atmospheric
parameters that have to be measured or estimated in order to perform a correction and how to
determine these characteristics from satellite imagery. Methods were developed for estimating the
aerosol optical thickness and the single scattering albedo from the surface and from satellite
imagery. The estimated aerosol characteristics were used in a correction scheme. The derived
aerosol characteristics can be used not only to correct the imagery of the surface for the
atmospheric effects, but also to measure the loading, characteristics and transport of dense aerosol
due to air pollution or due to fires and the effect of these emissions on the tropospheric and
stratospheric chemistry and global climate.

Presently the remote sensing techniques are applied to study the effect of the extensive
biomass burning in the tropics on the atmospheric composition. Aerosol particulates emitted in the
fires are related to the emision of other trace gases and, as a result, can serve as tracers for their
emission. The effect of the particulates on cloud albedo is also studied. Due to increase in the
concentration of the CCN in the cloud, and the increase in the concentration of polutants in the cloud,
emission of particulates can cause an increase in the albedo of thin clouds (and thus global cooling)
and decrease in the albedo of thick clouds (and thus global warming). Remote sensing techniques
require contineous verification. We are studing new measurements techniques from the ground, in
which, in addition to the aerosol optical thickness also the path radiance and the aerosol scattering
phase function and size distribution can be determined.
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1989.
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NAME : Elissa R. Levine

PRESENT POSITION: Physical Scientist
Earth Resources Branch
Laboratory for Terrestrial Physics

RESEARCH AREA
EXPERIENCE: Soil Science

EDUCATION: 1978 - B.S. Natural Resource Management
Kansas State University
1981 - M.sS. Agronomy
The Pennsylvania State University
1984 - Ph.D. Agronomy
The Pennsylvania State University

| PREVIOQUS POSITIONS: 1975 Student Trainee Soil Conservationist
| USDA Soil Conservation Service
South Hutchinson, Kansas
1976 Student Trainee Soil Scientist
USDA Soil Conservation Service
Beloit, Kansas
1975 - 1977 Lab Technician
Soil Fertility Research Laboratory
and Tutor
Department of Agronomy
Kansas State University
1980 Soil Scientist
USDA Soil Conservation Service
Clearfield, Pennsylvania
1981 Research and Teaching Assistant
Department of Agronomy
The Pennsylvania State University
1984 Research and Teaching Assistant
Institute for Land and Water Resources
The Pennsylvania State University
1986 Private Consultant
Soils and Land Use
Computer Programming
New Haven, Connecticut
1986 Post-Doctoral Fellow
Plant Science Department
University of Connecticut
1986 Resident Research Associate
National Research Council of the
National Academy of Sciences
NASA/Goddard Space Flight Center
1986 Physical Scientist, Earth
Resources Branch NASA/GSFC

1978

1981

1984

1985




PROFESSIONAL SOCIETIES:

American Society of Agronomy

Soil Science Society of America

Society of Soil Scientists of Southern New England

Gamma Sigma Delta, the Honor Society of Agriculture

Sigma Delta Epsilon, Graduate Women in Science

Mid Atlantic Association of Professional Soil
Scientists



PUBLICATIONS

13!

10

11.

12.

13.

1981

1983

1983

1984

1986

1986

1986

1987

1987

1988

1989

1989

1989

"Time as a Factor in the Genesis of Soil Formed from Glacial Till
in Northeastern Pennsylvania", E.R. Levine, M.S. Thesis,
Department of Agronomy, The Pennsylvania State University,
University Park, PA.

"Soil Development in Till of Various Ages in Northeastern
Pennsylvania", E.R. Levine and E.J. Ciolkosz, Quaternary
Research 19:85-99.

"Evaluation of Acid Rain Sensitivity of Pennsylvania Soils", E.J.
Ciolkosz and E.R. Levine, Research Project Tech. Completion
Report, A-058-PA, U.S. Dept. of the Interior, Washington, DC.

"An Evaluation of the Sensitivity of Pennsylvania Soils of Acid
Precipitation”, E.R. Levine, Ph.D. Thesis, Dept. of Agronomy,
The Pennsylvania State University, University Park, PA.

"A Computer Simulation Model for Soil Genesis Applications", E.R.
Levine and E.J. Ciolkosz, Soil Sci. Soc. Am. J. 50:661-667.

"Modeling Soil Genesis Using Characterization and Remotely Sensed
Data", E.R. Levine, J.R. Irons and E.J. Ciolkosz, Agronomy
Abstracts, 78th Annual Meeting, American Society of Agronomy,
New Orleans, Louisiana.

"Soils as a Predictor of Groundwater Pollution from Pesticides"™,
E.R. Levine, Cooperative Extension Service Publication,
University of Connecticut.

"Relationships of Soils and Vegetative Growth in South America
Using Satellite Imagery", E.R. Levine, A.G. Kerber, T. Cook,
and J. Kimble. Agronomy Abstracts, 79th Annual Meeting,
American Soc. of Agronomy, Atlanta, Georgia.

"Soil Moisture and Temperature Regimes - Their Relationaships to
Vegetative Index in Africa. T.D. Cook, E. Levine, H. Eswaran,
and W. Reybold. Agronomy Abstracts, 79th Annual Meeting,
American Soc. of Agronomy, Atlanta, Georgia.

"Computer Simulation of Soil Sensitivity to Acid Rain,™ E.R.
Levine and E.J. Ciolkosz, Soil Sci. Soc. Am. J. 52:209-215.

"A method for predicting soil temperature on a monthly basis",
E.R. Levine and K. Anderson, in preparation.

"Boreal forest ecosystem dynamics: Linking forest succession,
soil process, and radiation models™, K.J. Ranson, E.R. Levine,
J. Smith and H. Shugart, in preparation.

"Changes in Boreal Forest Soils and Response to Global Climate
Change", E.R. Levine, Ecological Society of America Annual
Meeting.




14.

15.

16.

17.

18.

18.

1989

1989

1989

1989

1989

1989

"Using Remotely Sensed Spectral Reflectance to Identify Soils",
W.T. Lawrence, J.R. Irons and E.R. Levine.

"Climate, soil, and Vegetation Index Relationships in South
America", A.G. Kerber and E.R. Levine, in prep.

"A Method for Predicting Soil Temperature on a Monthly Basis",
E.R. Levine and K. Anderson, in prep.

"The Effect of Climate Change on Soils of the Boreal Forest",
E.R.Levine, in prep.

"A Simple Model for Predicting Monthly Soil Moisture", E.R.
Levine, in prep.

"Iron Oxide Distribution in Soils of the Northeastern U.S. and its
Relationship to Sulfate Absorption", W.W. Waltman, E.R. Levine
and E.J. Ciolkosz, in prep.




NAME :

PRESENT POSITION:

RESEARCH AREA

EXPERIENCE:

EDUCATION:

PREVIOUS POSITIONS:

AWARDS :

Ross F. Nelson

Physical Scientist
Earth Resources Branch
Laboratory for Terrestrial Physics

The use of AVHRR and Landsat digital data for
monitoring tropical and subtropical forest con-
version, development of statistical and image
processing procedures for subcontinental and
continental resource assessment, use of airborne
laser data to characterize the forest canopy and
to estimate forest biomass and timber volume,
use of aircraft and satellite scanner data for
delineating insect defoliation.

1974 - B.S. Forestry
University of Maine, Orono
1979 - M.S. Forestry/Remote Sensing
Purdue University

1977 - 1979 Research Assistant
Purdue University

1983 Special Achievement Award
1985 Group Achievement Award - TM Data
Analysis Team




PUBLICATIONS

1.

10.

11.

12.

1979

1979

1980

1980

1981

1981

1982

1982

1982

1982

1983

1983

“"Computer-Aided Processing of Landsat MSS Data for Classification
of Forestlands", LARS Technical Report 102679, Laboratory for
Applications of Remote Sensing W. Lafayette, IN, 95 pp.

"Digital Processing of Landsat MSS and Topographic Data to Improve
Capabilities for Computerized Mapping and Forest Cover Types",
R.M. Hoffer, M.D. Fleming, L.A. Bartolucci, S.M. Davis, and R.F.
Nelson, LARS Technical Report 011579, Laboratory for
Applications Remote Sensing, W. Lafayette, IN, 159 pp.

"Procedure 1 and Forestland Classification Using Landsat Data",
R.F. Nelson and R.M. Hoffer, Presentation and Publication, '
Proceedings of Machine Processing of Remotely Sensed Data,
Purdue University, W. Lafayette, IN, pp. 319-324.

"Evaluation of Landsat Data Analysis for Forest Survey", R.P.
Mroczynski, R.M. Hoffer, R.F. Nelson, LARS Technical Report
101880, Laboratory for Applications of Remote Sensing, W.
Lafayette, IN, 41 pp.

"A Comparison of Two Methods for Classifying Forestlands",
International Journal of Remote Sensing, 2(1):49-60.

"Defining the Temporal Window for Monitoring Forest Canopy
Defoliation Using Landsat", Presentation and Publication, ASP-
ACSM Meeting, Technical Papers, Washington, DC, pp. 367-382.

"Evaluation of the Temporal Registration of Landsat Scenes", R.F.
Nelson and G. Grebowsky, International Journal of Remote

Sensing, 3:45-50.

"Detecting Forest Canopy Change Using Landsat", AgQRISTARS Final
Report RR-62-04258, NASA/Goddard Space Flight Center, Greenbelt,
MD, 80 pp.

"Development of a Statewide Landsat Digital Data Base for Forest
Insect Damage Assessment", D.L. Williams, L.E. Dottavio, and
R.F. Nelson, Presentation and publication, Auto Carto V, ISPRS,
Crystal City, VA.

"The Application of Remote Sensing in Geobotanical Exploration for
Metal Sulfides - Results from the 1980 Field Season", M.L.
Labovitz, E.J. Masuoka, R. Bell, A.W. Siegrist, and R.F. Nelson,
NASA/Goddard Space Flight Center, Greenbelt, MD, 45 pPp.

"The Application of Remote Sensing in Geobotanical Exploration for
Metal Sulfides, Results from the 1980 Field Season at Mineral,
Virginia", M.L. Labovitz, E.J. Masuoka, R. Bell, A.W. Siegrist,
and R.F. Nelson, Economic Geology 78 (4) :750-760.

"Forest Canopy Change Detection Using Landsat", Photogrammetric
Engineering and Remote Sensing 49(9):1303-1314.




3.

14.

15.

16.

17.

18.

19.

20.

21.

1983

1983

1983

1983

1984

1984

1984

1984

1984

"The Applications of Remote Sensing in Geobotanical Exploration
for Metal Sulfides", E.J. Masuoka, M.L. Labovitz, R. Bell, R.F.
Nelson, P.W. Broderick, and R.W. Ludwig, International Symposium
on Remote Sensing of Environment, Second Thematic Conference,
Remote Sensing for Exploration Geology, Fort Worth, TX, pp. 669-
677.

"Monitoring the Defoliation of Hardwood Forests in Pennsylvania
Using Landsat", C.L. Dottavio, R.F. Nelson, and D.L. Williams,
Final Report, NASA/Goddard Space Flight Center, Greenbelt, MD,
31 pp. and Appendices.

"Preliminary Evaluation of Thematic Mapper Sensor Characteristics
Relative to Land Cover/Land Use Discrimination", D.L. Williams,
J.R. Irons, B.L. Markham, R.F. Nelson, D.L. Toll, R.S. Latty,
and M.L. Stauffer, In J.H. McElroy and E.L. Hancock, ed. Space
Applications at the Crossroads, 21st Goddard Memorial Symposium,
Univelt, Inc., San Diego, CA, pp. 67-78.

"Impact of Thematic Mapper Sensor Characteristics on
Classification Accuracy", D.L. Williams, J.R. Irons, B.L.
Markham, R.F. Nelson, D.L. Toll, R.S. Latty and M.L. Stauffer,
IEEE Digest/Proceedings of the 1983 International Geoscience and
Remote Sensing Syposium, August 31 - September 2, 1983, San
Francisco, CA, IEEE Cat. No. 83CH1837-4: pp. 5.1-5.9.

"Quick Look Analysis of TM Data of the Washington, DC Area", D.L.
Williams, J.R. Irons, B.L. Markham, R.F. Nelson, D.L. Toll, R.S.
Latty and M.L. Stauffer, Proceedings of the Early Results from
Landsat-4 Symposium, February 22-24, 1983, NASA/GSFC, Greenbelt,
MD, 13 pp.

"A Statistical Evaluation of the Advantages of Landsat Thematic
Mapper Data in Comparison to Multispectral Scanner Data", D.L.
Williams, J.R. Irons, B.L. Markham, R.F. Nelson, D.L. Toll, R.S.
Latty and M.L. Stauffer, IEEE Transactions on Geoscience and
Remote Sensing, GE-22(3): 294-302.

"Determining Forest Canopy Characteristics Using Airborne Laser
Data", R.F. Nelson, W. Krabill, and G. MacLean, Remote Sensing
of Environment, 15:201-212.

"Classifying Northern Forests Using Thematic Mapper Simulator
Data", R.F. Nelson, R.S. Latty and G. Mott, Photogrammetric
Engineering and Remote Sensing, 50(5):607-617.

"The Effects of Sensor Advancements on Thematic Mapper Data
Classification", J.R. Irons, B.L. Markham, R.F. Nelson, D.L.
Toll, D.L. Williams, R.S. Latty, R.L. Kennard and M.L. Stauffer,
Environment, Paris, France, October 1-5, 1984.




23.

24.

28

26

27.

28.

29.

30.

314

32.

33|

1984

1985

1985

1985

1985

1985.

1985

1985

1986

1986

1986

1986

“Carbon Flux to the Atmosphere Using Satellite Data of Tropical
Deforestation", T.A. Stone, R.A. Houghton, G.M. Woodwell, R.F.
Nelson, and W. Kovalick, Proceedings, A.G.U., San Francisco, CA,
December 1984, EOS 65(45) :847.

"The Effects of Spatial Resolution of the Classification of
Thematic Mapper Data", J.R. Irons, B.L. Markham, R.F. Nelson,
D.L. Toll, D.L. Williams, R.S. Latty, and M.L. Stauffer,
International Journal of Remote Sensing 6(8) :1385-1403.

"A Georeferenced Landsat Digital Data Base for Forest Insect
Damage Assessment", D.L. Williams, R.F. Nelson and C.L.
Dottavio, International®Journal of Remote Sensing 6(5) :643-656.

"Experimental Evidence for Spring and Fall Windows for the
Detection of Geobotanical Anomalies through the Remote Sensing
of Overlying Vegetation", M.L. Labovitz, E.J. Masuoka, R. Bell,
‘R.F. Nelson, C.A. Larsen, L.K. Hooker and K.W. Troensegaard,
International Journal of Remote Sensing 6(1):195-216.

"Reducing Landsat MSS Scene Variability", Photogrammetric
Engineering and Remote Sensing 51(5) :583-593.

"Sensor-Induced Temporal Variability of Landsat MSS Data", Remote

Sensing of Environment 18:35-48.

"Information Extraction Performance Comparisons Between Variable
Spatial Resolutions and Variable Classifiers", R. Latty, R.
Nelson, B. Markham, D. Williams, D. Toll, and J. Irons, LIDQA
Conference, Fall 1985, Indianapolis, IN.

"Performance Comparisons Between Information Extraction Techniques
Using Variable Spatial Resolution Data", R. Latty, R. Nelson, B.
Markham, D. Williams, D. Toll, and J. Irons, Photogrammetric
Engineering and Remote Sensing 51(9):1459-1470.

"Use of Remotely Sensed Data for Assessing Forest Stand Conditions
in the Eastern United States"™, D.L. Williams and R.F. Nelson,
IEEE Transactions and Geoscience and Remote Sensing, AgRISTARS
Special Issue GE-24(1) :130-138.

"Identifying Deforestation in Brazil Using Multiresolution
Satellite Data", R.F. Nelson and B.N. Holben, International
Journal of Remote Sensing 7(3):429-448.

"Directional Reflectance Distributions of a Hardwood and Pine
Forest Canopy", D.S. Kimes, W.W. Newcomb, R.F. Nelson, and J.B.
Schutt, IEEE Transactions on Geoscience and Remote Sensing
24(2):281-293.

"A Determination of Sampling Intensity to Characterize a Landsat
MSS Scene Using Two Block Sizes", N. Horning, R.F. Nelson, D.W.
Case, American Society of Photogrammetry and Remote Sensing
Technical Papers, Anchorage, AL, Fall 1986, pp. 244-254.




34.

35.
\
|
36.
37.

38.

39.
40.

41.

1986

1987

1987

1987

1987

1988

1988

1988

“"Monitoring Tropical Deforestation in Mato Grosso, Brazil Using
Landsat MSS and AVHRR Data", R. Nelson and N. Horning, Final
Report, Code 623, NASA/Goddard Space Flight Center Greenbelt,
MD, 47 pps.

"Continental Land Cover Assessment Using Landsat MSS Data", R.F.
Nelson, D.W. Case, N. Horning, V. Anderson, and S. Pillai,
Remote Sensing of Environment, 21:61-81.

"Determining Rate of Forest Conversion in Mato Grosso, Brazil

Using Landsat MSS and AVHRR Data", R. Nelson, N. Horning, and T.

Stone, International Journal of Remote Sensing 8(12):1767-1784.

"Estimating Forest Biomass and Volume Using Airborne Laser Data",
R. Nelson, W. Krabill, and J. Tonelli, Remote Sensing of
Environment, in press.

"Deforestation in the Tropics: New Measurements in the Amazon
Basin Using Landsat and NOAA Advanced Very High Resolution
Radiometer Imagery", G.M. Woodell, R.A. Houghton, T.A. Stone,
R.F. Nelson, and W. Kovalick, Journal of Geophysical Research
92 (D2) :2157-2163.

"Laser Applications in the Assessment of Vegetation Yield, Vigor,
and Species Type", E. Chappelle, D. Williams, R. Nelson and J.
McMurtrey, submitted to Laser Focus.

"Large Scale Forest Resource Assessment Using Landsat and
Airphotos™, R. Nelson, V. Anderson and N. Horning, submitted to
Journal of World Forest Rsource Management.

"The Use of Airborne Lasers for Estimating Forest Canopy and Stand

Characteristics", R. Nelson, R. Swift and W. Krabill, submitted
to Journal of Forestry.




NAME : K. Jon Ranson

PRESENT POSITION: Physical Scientist
Earth Resources Branch
Laboratory for Terrestrial Physics

RESEARCH AREA
EXPERIENCE: Radiative Transfer in Vegetation Canopies,
Forest Dynamics, Natural Resource and Agriculture
Remote Sensing

Watershed Sciences
Colorado State University
1975 - M.S. Earth Resources

Colorado State University
1983 - Ph.D. Agronomy
Purdue University

EDUCATION: 1972

|
w
2}

PREVIOUS POSITIONS: 1985 - 1986 Research Agronomist

Laboratory for Applications of
Remote Sensing (LARS)
Purdue University

1984 Post-Doctoral Research Associate
Purdue University

1980 - 1983 Graduate Instructor
Agronomy Department and LARS
Purdue University

1978 - 1980 Research Associate
Department of Forest and Wood

Sciences

Colorado State University

1976 - 1978 Research Associate
Earth Resources Department
Colorado State University

1972 - 1975 Graduate Research Assistant
Earth Resources Department
Colorado State University

1971 - 1972 Junior Research Technician
Department of Watershed Sciences
Colorado State University

1971 NSF Student Originated Studies
Department of Watershed Sciences
Colorado State University

1969 - 1971 Work Study Student
Department of Watershed Sciences
Colorado State University

PROFESSIONAL SOCIETIES: American Society for Photogrammetry
and Remote Sensing

HONORARIES : Sigma Xi




PUBLICATIONS

1. 1980 ™"The Lambertian Assumpton and Landsat Data", J.A. Smith, T.L. Lin
and K.J. Ranson, Photogramm. Engin. Remote Sens. 46(9):1183-
1189.

2. 1980 "A Monte Carlo Simulation of Canopy Absorption", D.S. Kimes, K.J.
Ranson and J.A. Smith, Photosynthetica 14(1l) :55-64.

3. 1980 "InterpretingVvegetation Reflectance Measurements as a Function of
Solar Zenith Angle", D.S. Kimes, J.A. Smith and K.J. Ranson,
Photogramm. Engin. Remote Sens. 46(12) :1563-1573.

4, 1981 "Thermal Vegetation Canopy Modeling Studies™, J.A. Smith, K.J.
Ranson, D. Nguyen, L. Balick, L. Fritschen and B. Hutchinson,
Remote Sens. Environ. 11:311-326.

5. 1983 "A Study of the Angular Reflectance Characteristics of Corn and
Soybean Canopies,"™ K.J. Ranson, Ph.D. Dissertation, Purdue
University, (Diss. Abstr. 84-07598).

6. 1984 "Soybean Canopy Modeling Data Sets,"™ K.J. Ranson, L.L. Biehl and
C.S.T. Daughtry, LARS Tech. Rep. No. 071584, Purdue University,
West Lafayette, IN 47907.

7. 1985 "vVariation in Spectral Response of Soybeans with Respect to
Illumination View and Canopy Geometry,"™ K.J. Ranson, L.L. Biehl
and M.E. Bauer, Int. J. Remote Sens. 6:1827-1842.

8. 1985 "Sun-Angle Effects on Reflectance Factors of Corn Canopies," K.J.
Ranson, C.S.T. Daughtry, L.L. Biehl and M.E. Bauer, _Remote
Sens. Environ. 18:147-161.

9. 1985 "Two-Dimensional Leaf Orientation Distributions,"™ D.E. Strebel,
N.S. Goel and K.J. Ranson, IEEE Trans. Geosci. Remote Sens.
Vol. GE-22:640-647.

10. 1986 “Sun-Angle View Angle and Background Effects on Spectral Response
of Simulated Balsam Fir Canopies,"™ K.J. Ranson, C.S.T. Daughtry
and L.L. Biehl, Photogramm. Engin. Remote Sensing 52:649-658.

11. 1986 "Measuring and Modeling Biophysical and Optical Properties of
Diverse Vegetative Canopies," C.S.T. Daughtry and K.J. Ranson,
Final Report NASA Contract NAS-16528. LARS Report 043086,
Purdue University, W. Lafayette, IN 47907, 56 pp.

12. 1986 "“Forecasting Vegetative Stress via Remote Sensing Techniques",
C.J. Johannsen and K.J. Ranson, M.S. Zuber, E.B. Lillehoj and
B.L. Renfro, eds., Aflatoxin in Maize: A proceedings of the
workshop, CIMMYT, Mexico, D.F. April 7-11, pp. 110-118.

13. 1986 "Assessing Vegetation Characteristics with Multispectral Data",
C.S.T. Daughtry and K.J. Ranson, ASAE Winter Meeting, Paper No.
86-3514, Chicago, IL, Dec. 16-19.




14.

15.

16.

17

18.

119..

20.

1.

22.

43.

1987

1987

1987

1988

1988

1989

1989

1989

1989

1989

"Scene Shadow Effects on Multispectral Response," K.J. Ranson and
C.S.T. Daughtry, IEEE Trans. Geosci. Rem. Sens., GE-25:502-509.

"Inferring Spectral Reflectance of Plant Elements by Simple
Inversion of Bidirectional Reflectance Measurements,"™ J.
Otterman, D.E. Strebel and K.J. Ranson, Remote Sens. Environ.
21:215-228.

"Backscattering at 5GHz from Corn Canopies", C.S.T. Daughtry, K.J.
Ranson and L.L. Biehl, Agronomy Abstracts, American Society of
Agronomy Annual Meetings, Atlanta, GA, Nov. 29-Dec. 4.

"Estimating big bluestem albedo from directional reflectance
measurements", J.R. Irons, K.J. Ranson and C.S.T. Daughtry,
Remote Sensing of Environ. in press.

"Characterization of Forest Ecosystem Dynamics Through Modeling
and Remote Sensing Observations", K.J. Ranson, J.A. Smith and
F.G. Hall, Proc. IGARSS ’88 Symp. Edinburgh, Scotland, Sept. 13-
16. )

"A new Technique for Measuring the Optical Properties of Small

Leaves", C.S.T. Daughtry, L.L. Biehl and K.J. Ranson, (in press)
Remote Sens. Environ.

"C-Band Backscattering from Corn Canopies", C.S.T. Daughtry, K.J.
Ranson and L.L. Biehl, accepted to Int’l Journal Remote Sensing.

"Forest and grassland ecosystem studies using ASAS"™, J.I. Irons,
K.J. Ranson, D.L. Williams, R.R. Irish, F.G. Huegel and M.E.
Bauer, Third Interagency Airborne Geoscience Workshop, La Jolla,
CA 21-24 Feb.

"Forest and Grassland Ecosystem Studies Using the Advanced Solid-
state Array Spectrometer"™, IGARSS’89, Vancouver, Canada 10-14
July. (abstract submitted).

"Change in conifer needle optical properties as a function of
age", D.L. Williams, K.J. Ranson and J.R. Donnelly, Ecological
Society of America Annual Meeting. Toronto, Canada, 6-10
August. (abstract submitted).
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ADDRESS:
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EDUCATTON:

George Washington University, Ph.D., Geology (1981-1985). Dissertation:
Compressional Deformation and the Tectonic Evolution of the Tharsis
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Bryn Mawr College, M.A., Geology (1977-1979), Thesis: The Aubrites:
Their Origin and Relationship to Enstatite Chrondrites.

West Chester University, B.S., Earth Sciences (1973-1977), Honors: Magna
Cum Laude, Dean's List, Kappa Delta Phi, Who's Who in American
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EXPERTENCE:

Research Geologist, Center for Earth and Planetary Studies, Smithsonian
Institution, Planetary Geology and Tectonics and Digital Image
Processing (1981-present).

Consultant, Geology Department, George Washington University, Geologic
Applications of the Scanning Electron Microscope (1982-1984).

Research Assistant, Department of Terrestrial Magnetism, Carnegie
Institution of Washington, Electron Microprobe and Fission Track
Studies of Meteorites (1980-1981).

Research Fellowship, American Museum of Natural History, Electron Micro-

probe and Petrographic Study of Aubriyttes and Related Meteorites
(1978-1980) .

Teaching Assistant, Bryn Mawr College (1977-1979), Physical and Historical
Geology, Crystallography and Optical Crystallography.

Undergraduate Assistant, West Chester University (1973-1977), Teaching
Assistant in General and Advanced Astronomy, Physical and Historical
Geology, Operation and Maintenance of Observatory and X-ray
Diffraction Equipment.

X-ray Diffraction Analysis of Clay Minerals in Hudson River Valley,
Weston Environmental Co. (1977).




SKIIIS:

Digital image processmg of planetary and ILandsat data. Adaptation
and use of E.L.A.S. image processing software. Programming (Fortran,
Basic, PL1G, Prime Computer Command Procedure lLanguage (CPL), and Prime
Computer operating language, Primos, Prime Assembly Language. Image
processing software development. Development of computer hardware
interface software. System Administration of a Prime conmputer. Computer
equipment: Prime, Tektronix, Advanced Electronic Design, Honeywell,
Electron Microprobe, Microanalysis, Scanning Electron Microscope, X-ray
diffraction, Atomic Absorption, UBV spectrophotometry, Photography (black
and white and color), drafting, teaching, preparation and presentation of
scholarly research papers.

REFERENCES:

Dr. Ted A. Maxwell, Chairman, Center for Earth and Planetary Studies,
National Air and Space Museum, Smithsonian Institution, Washington,
D.C.

Dr. George G. Stephens, Associate Professor of Geology, George Washington
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Dr. M. L. Crawford, Chairman, Department of Geology, Bryn Mawr College,
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PUBLICATIONS:
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EPA chief Reilly denies
rift with Bush officials

By Joyce Price
THE WASHINGTON TIMES

EPA Chief William K. Reilly admits Pres-
ident Bush is “calling the tunes on the envi-
ronment” for the administration but says he
supports the president’s policies and does not
have major differences with other key admin-
Istration players.

Appearing yesterday on NBC-TV's “Meet
the Press,” Mr. Reilly denied that he is a “Tro-
jan horse” within the Bush administration —
a characterization made by syndicated col-
umnist Robert Novak on the show.

Mr. Reilly also denied that he leaks contro-
versial administration environmental posi-
tion papers, that Budget Director Richard
Darman won't talk to him and that he has
important differences with Chief of Staff
John Sununu on the issue of global warming.
All the denials were in response to questions
or accusations made by Mr. Novak.

“I talk to Mr. Darman all the time,” Mr.
Reilly said. He added that the 12 percent in-
crease in EPA's budget for fiscal 1991 is “more
important than our personal relationship.”

Although published reports have indicated
Mr. Reilly has been unhappy that the Bush
administration has not taken more aggressive
positions on issues such as global warming,
Mr. Reilly did everything but call Mr. Bush the
environmental president yesterday. He called
the president’s clean-air bill “very ambitious,
very aggressive” and said it will be “good for
the environment and good for the economy””

Reports in February indicated there was a
significant policy dispute inside the adminis-
tration over whether the president should call
for strong measures to help reduce what some

environmentalists believe will be a signifi-
cant warming®f the earth’s atmosphere.

While the EPA and the departments of State
and Energy wanted Mr. Bush to take a strong
stand in a speech to the Intergovernmental
Panel on Climate Change, the president took
a more conservative approach endorsed by
Mr. Sununu. Mr. Sununu, who has a degree in
nuclear engineering, questions the validity of
computer models that have forecast global
warmimg.

Asked about Mr. Sununu yesterday, Mr.
Reilly said, “My views on global warming are
very much the same as those of Gov. Sununu.
He has strong concerns about the models, and
he understands the models better than anyone
I know.”

Data released last week by the National
Aeronautics and Space Administration raised
more questions about the global warming the-
ory. Satellites taking the most precise global
temperatures ever found no evidence of glo-
bal warming from the “greenhouse effect,” or
an overloading of the atmosphere by emis-
sions from fossil fuels. The data were col-
lected from 1979 through 1988 by the TIROS-
N series of weather satellites.

Asked about that study yesterday, Mr
Reilly said: “The study is based on 10 years of
satellite studies and collection of data. That’s
not a sufficient time period to draw any con-
clusions. We're not likely to have any indispu-
table information on climate change or see it
in the near future.”

But he said “the consensus in the scientific
community” is that a buildup of carbon diox-
ide will lead to warmer temperatures and the
climate change may be significant.




NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE. NW WASHINGTON. D. C 20418

OFFICE OF THE PRESIDENT

April 10, 1990

Dr. D. Allan Bromley
Assistant to the President

for Science & Technology
Director, Office of Science

and Technology Policy .
Room 360, OEOB
Washington, D.C. 20506

Dear Allan:

In response to your letter of March 21, Bob White

and I are delighted to offer the Academy's facilities
for the reception for the White House Conference on
Science and Economic Research Related to Global Change
on April 17 from 6:30 p.m. to 8:00 p.m. As co-hosts
for this event, we are pleased to waive the usual fees
attached to the use of the Academy facilities.

Ms. Cindy Bienvenue, director of our Meetings Office,
will be available to advise the Conference Staff on
logistical arrangements as well as non-Academy expenses
such as catering, etc.

We are pleased to take part in this important event and
look forward to welcoming the Conference participants
on April 17.
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k Press
Pre51dent

cc: Robert M. White
Cindy Bienvenue
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ACTION QER-29

INFO LOG-8@ ADS-2@  AID-@® INR-0B EUR-2¢ SS-0¢ orc-e2
ClAE-80 ER-2¢ DINT-285 OODE-28 H-@1 10-19 NSF-82
NSAE-80 COME-@8 SSO-02 L-23 PM-88 EPA-24  CEA-21
vO-28 NAS-@1 INRE-@8 CA-02 ACDA-13 USIE-@0 DOEE-08@
CEQ-@1 PRS=@1 E=@1 T-21 /883 W

------------------ 1862874 1113382 /48

O 1112292 APR 980

FM AMEMBASSY MOSCOW
| TO SECSTATE WASHDC IMMEDIATE 4428
| WHITEHOUSE WASHDC IMMEDIATE

UNCLAS MOSCOw 122028
WHITE HOUSE FOR QOSTP FOR O NEILL
DEPT FOR EUR/SQV AND OES/SCT

DEPT PASS NSF FOR SHER, USGS FOR INTERNATIONAL,
NAS/NAE FOR SCHWEITZER

E.Q 12356: N/ZA
. TAGS: TSPL, PINR, CVIS, UR, US
SUBJECT: U. S. -SOVIET COOPERATION IN BASIC SCIENCES:
THE JOINT COMMITTEE: OSIP' YAN SCHEDULE

REF: STATE 114989

L. S&T COUNSELOR 11 APRIL MET WITH ACADEMY
VICE-PRESIDENT OSIP' YAN TO DELIVER NSF DIRECTOR
BLOCH' 8§ LETTER OF CONGRATULATIONS ON OSIP' YAN'S
APPOINTMENT TO THE NEW PRESIDENTIAL COUNCIL QETTER
REFTEL; CONVERSATION ON PRESIDENTIAL COUNCIL
SEPTEL) . IN COURSE OF THE CONVERSATION, OSIP' YAN
EXPLAINED HIS HOPES AND PLANS FOR THE JCM AND HIS
OTHER ACTIVITIES THERE.

2. ON THE QUESTION OF PARTICIPATION IN THE GLOBAL

CHANGE CONFERENCE, OSIP' YAN SAID THAT LAVEROV VERY

MUCH WANTS HIM THERE, BUT HE "SEES NO BIG REASON TO

BEZ INCLUDED." HWE PREFERS TO LEAVE THE DECISION TO DR

BROMLEY. OSIP' YAN NOTED THAT HE HAS "NO

ENVIRONMENTAL COMPETENCY"; S&T COUNSELOR NOTED CEA

CHAIRMAN BOSKIN' S EXPLANATION THAT WE ARE HOPING THE

CONFERENCE WILL GET TOGETHER ENVIRONMENTAL, SA&T, AND

ECONOMIC EXPERTS, A FUSION THAT WE HAVE YET TO

ACHIEVE VERY WELL IN OUR OWN COUNTRY. OSIP' YAN

OBSERVED THAT, IN SUCH A CASE, PERHAPS HIS

PARTICIPATION wWOULD MAKE SENSE, BUT HE WOULD STILL De Bremlen

LEAVE THE QUESTION TO BROMLEY. (PLEASE ADVISE GLOBAL ¥ .
CHANGE COORDINATORS AS APPROPRIATE). DﬂyoukwM.anv 7uwbmq>

2. OSIP' YAN VERY MUCH WANTS TO ADVANCE THE

BINATIONAL UNIVERSITY PROJECT DURING HIS VISIT. HE DA

HAS PLANS TO MEET WITH RON SCHMIDT AND TO VISIT e

GEORGE MASON UNIVERSITY, PROBABLY ON MONDAY. IF THE Beet oreecuee +4n Gl
TRIP TO DUKE OR OTHER WAY TO ARRANGE A MEETING WITH .

FUGUA IS A POSSIBILITY, OSIP' YAN WOULD LIKE TO DO 8. e A

s0. (IF HE GOES TO DUKE, HE WOULD NEED AN AMENDMENT i s
TO HIS VISA AFTER ARRIVAL, A PROCESS THAT IS A SIMPLE _cuweic o/ 24/
ONE, AS WE ARE ADVISING SEPTEL). ¥ i

el ¥ £eey Ofe lue ‘a et
3. BECAUSE OF A MEETING OF THE PRESIDENTIAL COUNCIL ¥ L N7 il
ON SATURDAY, OSIP' YAN WILL HAVE TO DELAY HIS Ml dirteas LigoiralF 4
DEPARTURE PAST THAT OF THE REST OF THE JCM GROUFP. HE Mo eeian, 0lelemlesn

WILL FLY TO WASHINGTON VIA NEW YORK ON SUNDAY. 14 ; -
é'u.'t bere. LAL A fCR M







