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Manuel Lujan Jr.
Secretary of the Interior

and

Clayton Yeutter
Secretary of Agriculture

request the pleasure of your company
at a breakfast

honoring the
Heads of the International Delegations

to
The White House Conference
on
Science and Economics Research |

Related to Global Change |

Tuesday, April seventeenth
seven-thirty to eight-thirty o clock.

9.W. Marriott Hotel
Washington, DC

R.s.v.p. 14th Street Entrance
452-8352 Commerce Room




Dr. Ronald W. Roskens
Administrator
Agency for International Development

requests the pleasure of your company
at a luncheon

in honor of the delegations from
‘Brazil
India
Indonesia
Mexico
Nigeria
Poland
Zaire
to
The White House Conference
on

Science and Economics Research
Related to Global Change

Monday, April sixteenth
one o'clock.

The 9.W. Marriott Hotel
Washington, DC

R.s.v.p. 14th Street ‘Entrance
452-8352 Capitol ‘Ballroom, Salon ‘D



Lawrence S. ‘Eagleburger
Deputy Secretary of State

requests the pleasure of your company
at a dinner

in honor of the International Delegation
to
The White House Conference
on

Science and ‘Economics Research
Related to Global Change

Tuesday, April seventeenth
seven-thirty to ten o clock.
Diplomatic Reception Rooms
Department of State
Washington, DC

R.s.0.p.

202-452-8352 ‘Business Attire
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White House Conference on Science and Economics Research
Related to Global Change

Documents cleared through the Conference Clearance System (set up in late March by
Harris and Davis - includes Cicconi’s process as well as clearance by Sununu’s office)

1. April 4, 1990

Three documents were "cleared" on behalf of the Co-Chairmen by the Co-
Chairmen’s representatives (Maynard, Gruenspecht, and Struhs).

The words (or some earlier version thereof) in all three documents have been

previously cleared by the Chairmen, or they have been pulled from the President’s (or
other Administration official) speeches

The documents are:
a. Overview of the Conference

b. Fact Sheet (updated from the original distributed in brown booklet)

c. Global Stewardship Statement (will be published as a brochure)



White House
Conference on Science and Economics Research
Related to Global Change

Memorandum

To: CEA, CEQ, OSTP

From: The Secretariat

Subject: Overview of the Conference
Date: April_4_, 1990

Time: 8 ;15 amPpm

The final draft of the document described above
appropriately reflects the comments received through the
staff review process. The content is therefore approved
for production.

Thank you M h\/(/l'”//r/ A, Voo i
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THE WHITE HOUSE CONFERENCE

on
SCIENCE AND ECONOMICS RESEARCH
Related to
GLOBAL CHANGE
. April 17-18, 1990

Washington, D.C.
OVERVIEW OF THE CONFERENCE

GOALS AND OBJECTIVES OF THE CONFERENCE:

President George Bush invited the Heads of State from seventeen nations and
the leadership of the E.C. and the OECD to send ministerial-level delegations
to the White House Conference on Science and Economics Related to Global
Change. The Conference is designed to bring together government leaders in
science, economics, energy, and the environment concerned with the central
research issues of Global Change. The Conference is designed to advance
understanding of Global Change phenomena, to enhance international
cooperation, and to build the basis for future efforts among nations to
integrate more fully science and economics research into the policy process.
The Conference adds a new dimension to the international dialogue on
Global Change -- the proposition that economics, both analysis and research
on economic policy and economic consequences, is an essential link between
the science of Global Change and policy alternatives. Science and economics
research can also serve to identify and develop technologies and policy
instruments that relax the tension between growth and Global Change,
allowing for greater progress on both fronts. To address these broad goals, the
Conference will:

. Focus on science and economics research issues relevant to
policy on Global Change,

. Address important next steps to substantially enhance and
broaden international understanding of science and economic
research issues that relate to Global Change,

. Highlight the special role that economics plays in integrating the
science of Global Change with the policy process,

. Demonstrate linkages between science and economics research
and domestic and international policy processes, and



. Seek to take the initial steps toward implementing joint
international science and economics research efforts.

The Conference is conceived as an integral part of the ongoing international
process to understand the science of and policy options relating to global
environment issues. The need to substantially improve understanding of
both the science and economics of Global Change has been noted by many
world leaders. The Conference, therefore, focuses on science and economics
research issues as a complement to the on-going Intergovernmental Panel on
Climate Change (IPCC) and other international forums that seek to address
the issue of Global Change. It is hoped that the results of the Conference will
contribute to the IPCC process and other ongoing international debates and

actions.

The Conference focuses on "Global Change," an area of research concerned
with understanding the fundamental processes that govern the the Earth
system functions.” Global Change encompasses such diverse and interrelated
issues as ozone depletion, greenhouse gases, climate change, food security,
water supply, sea level changes, wetlands, deforestation, biodiversity,
population change, and energy demand.

The Conference will provide a forum for international leaders to address the
complex science and economics research issues central to the policy process,
including;:

* How well can we predict temperature trends in the decades
ahead?
. How "good" are our global scale models, such as models to

predict temperature changes?

. How well can we predict the interconnections between global
environmental change and the resulting social and economic
impacts?

. What are the economic consequences of adapting to or

mitigating global change?

. How "good" are the models used to assess these economic
consequences and their impact on the well-being of humanity?

By addressing such questions, it is hoped that the nations might pledge to
enhance joint international research efforts that focus on rapid improvement
of both scientific and economic knowledge and development of the necessary
infrastructure to implement such efforts. .




To address these complex and interrelated issues, President Bush invited
nations to send delegations, led by ministerial-level officials, from a small
group of nations. The Conference was conceived with the idea that a
representative group of countries would be invited to participate. Their
selection was based on the simple criteria that the meeting should include
countries or organization§ of countries that have substantial populations,
large land masses, industrialized economies, heavy future energy needs,
major research infrastructures, or have provided international leadership on
issues related to climate and Global Change. These countries and
organizations were selected:

Australia
Brazil

Canada

Federal Republic of Germany
France

India
Indonesia

Italy

Japan

10. Mexico

11. Netherlands
12. Nigeria

13. Norway

14. Poland

15. Soviet Union
16. United Kingdom

WONSU LN

17. Zaire
18. European Community
19. OECD

THE EXEPECTED RESULTS OF THE CONFERENCE:

The Conference will provide an opportunity to address the science and
economics research issues related to Global Change in the context of the
policy process. To accomplish these goals, the Conference will focus on and
seek to promote:

° A substantially enhanced understanding of the scientific,
economic, and environmental research agenda central to the
needs of future Global Change policy development.

. A substantive understanding of the uncertainties in both science
and economi¢s knowledge of changes in the global environment
of the planet.




Increased mutual understanding of and sensitivity to the
substance of science and economics research between both of
those research communities.

. Increased sensitivity by the two research communities to the
policy needs evolving in such areas as environmental and
energy policy, and vice}yersa.

. A solid and well implemented science and economics research
effort as a pre-requisite for a complement to evolving efforts by
nations to address the international policy questions of global
environmental changes.

° A communication network among national leaders concerned
with, and responsible for, the research and policy agenda related
to Global Change. More particularly, this Conference provides a
"first-ever" opportunity to forge a partnership between the
science and economics research communities and the policy-
makers.

To provide a vehicle to focus on these vital issues, the Conference will
include two Plenary Sessions and several concurrent Working Groups, which
will address the three major themes of the Conference:

‘ . The Science and Economics Research Challenge
. Integrating Science and Economics Research in the Policy Process
. Building a Partnership for Science and Economics Research
a

The Conference is expected to produce,Co-chairmen's Report, which will
outline the deliberations of the Conference and set forth common actions
designed to expand research and cooperation among nations.

As President Bush stated in his invitation letter, "It is my hope that the
expertise, experience, and data available in our respective countries can be
brought together in a more integrated and coherent fashion. By working
together, our nations can enhance international cooperation in these vital
areas and contribute to the success of the ongoing IPCC process."

L~



White House
Conference on Science and Economics Research
Related to Global Change

Memorandum
To: CEA, CEQ, OSTP N
From: The Secretariat

Subject: Fact sheet

‘ate: April 4 , 1990

Time: 8. 25am/pm

The final draft of the document described above
appropriately reflects the comments received through the
staff review process. The content is therefore approved
for production.
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Lﬁ{' THE WHITE HOUSE CONFERENCE u// ///‘ cw e
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SCIENCE AND ECONOMICS RESEARCH /- ned 4= .
RELATED TO GLOBAL CHANGE

April 17-18, 1990 US>
washington, D.C. e m——
/ /
On February 5, 1990, the President invited the Heads of State from L/l Ja
seventeen countries, the European Community (EC) and the
Orgenization for Economic Cooperation and Development (OECD) to
send ministerigl-level delegates to a8 White House Conference on
Science and Economics Research Related tp Global Change.
The Conference will be held in Washington, D.C. on April 17-18,
1990.
The President first indicated his intention to host such a Conference P
on this subject during his Summit meetlngwith President . v
Gorbachev, on December 4, 1989, and later on Huxxmy, February S,

1990, during his speech to the United Nations Intergovernmental
Panel on Climate Change

Conference is desugned to address. 1mportant next steps t—hﬁH—or
substantially enhancm?and broaden{\fnternatlonal ungerstanding of
science and economics research seswestnst rela{gto global change.
Fu-r-t-h-e:—The Conference seeks to frame t~h-e—a-m—&+e4—e%eas—t—&w-e+=d-s 8

no, r- ~
s for Hhe first Fime

The Conference focuses on “Globel Change,” a scope of research

interest that has evolved out of the science that concerns itself /
with understanding the f processes that govern the way v
the gleb8+Earth functions Fehegergamot-onig-as «~ s

1W ecnnomwﬁ( research \gy@%related to global
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The conference is conceived as an integral part of the ongoing
international process of trying to understand changes in the global

environment. The need for substantially improved understanding of

both the science and economics of global change has been ng

virtually all world leaders. This Conference will focus on

and economigsresearch ¥aaugd as a complementary effort to the on- o A
gomg Intergovernmental Panel on Chmate Change (IPCC)W 7

.l Wewmnﬁaﬁmmm The President
wﬂ\’*f/ strongly supports the IPCC efforts and expects that the results of

the Conference will contribute to the on-going international debate
on iMege 1SsueS merexermeie—thetesdershipofthe 0, 2 8 R, The.
~~ ~7eintergovernmental Panel on Climate Change has been mvned to teke
2. an active role in the Conference.
L Lie) o Nty 7
The Conference will convene g delegation of thrgé ministerial-level
officials from a representative group of natx/s each representing

‘ Qa/m&dlsmonneaﬂcﬁen'ﬁe economics,/and the environment)
//’

: peeiyed with-the-tdegtiata st o nvited
A gz T8 oupitidd would be Wﬂm&mpartlcupaWW
= t=h-e-1—r sefecL +s-besed on the %C»Bfa—ef-ﬂ-eﬁ‘ﬁ-that the meeting

should mclude countrles or representatives of country interests that
have substantiel populations, large 1and masses, industrialized
economies or heavy future energy needs, substantial research
infrastructures, or have provided international leadership on issues
related to climate and global change. #=mepresentative greupof—
countriss-has been-seleeted? The President has asked the Heads of
State of the following countries and organizations to send 8
delegation: E0 to Lk

— =
and other upcoming international meetings that seek to address the
serious polic 1ssues thai evolve out of the cohcarns f¢r\he changes
in thé global lenvironment, particularly climate chenge, The |
President strongly supports the IPCC efforts and expedts that the
results of the Conference will gontribute to the on-going
inteknaetional debate on'these issues. For example, the leadership of
the Intergovernmental Penel on Climate Change~ has Deen invited to

‘ take an'active role in the\Conference.

e |



. The Conference sill convene & delegation of three ministerial-level
officials from, a representatwe group of nations, each repregenting
one of three d/iscmllnes scignce, economics, ayﬁd the env1rohment
The Conference was conceived with the idea that a snall
representative group of countries would be invited to pary
their selection is based on the simple criteria that the me
should include countries or representatives ¢f countryipk
have substantial populations, large land masses, in rialized
economies or heavy future energy neads, substant esearch
infrastructures, or have provided 1nternatiofnal leadership on issues
related toclimate and glgbel change. Arepresentatwe group of
countrias has been selacted The President has asked the Heads of
State of the following ceuntries and organizations to send a
delegation:
R

Australia

Brazil

Canada

Federal Republic of Germany

France

India

Indonesia

Italy

Japan

10. Mexico

I'1. Netherlands

12. Nigeria

13 Norway

14 Poland

15. Soviet Union

16. United Kingdom

17. Zaire

18. European Community (EC)

19. Organization for Economic Cooperation and Development

(OECD)

¥
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It is expected that each country or organization will send a

I ministerial-level officigl to representGechoF their/egeneres—of

science, eCONOMICSA akd the enwronment togetrer—wtIrTo MoT e theh—
It is suggested that one delegate




in each of the t e/é areas will be an individual who is currently
active in scien or economics research. It is recognized that the
delegations are likely to have one “at-large” member. Thus, the
total delegation size should not exceed ten per country. Once the
delegations are determined, it is planned to consult with these
countries on agenda details.

:

The U.S. delegation will De:
Secretary of the Treasury - Nicholas F. Brady
Secretary of Interior - Manuel Lujan, Jr.
Secretary of Agriculture - Clayton Yeutter
Secretary of Commerce - Robert A. MBsbacher
Secretary of Energy - Admiral James D. Watkins (Ret)

Administrator, Environmental Protection Agency - William K.
Reilly

Administrator, National Aeronautics and Space Administration
- Richard H. Truly

Under Secretary of Commerce for Oceans and Atmosphere; and

Director, National Oceanic and Atmospheric Administration -

John A. Knauss

Director, National Science Foundation - Erich Bloch

Member, Council of Economic Advisors - Richard Schmalensee
Conference Co-Chairmen:

Chairman, Council Economic Advisors - Michael J. Boskin

Assistant to the President for Science and Technology - D. Allan
Bromley

— 7\,‘)/’/’;@~¢/



Chairman, Council on Environmental Quality - Michael R. Deland

‘ The Conference is designed to be a forum to bring a8 number of
ministerial-level leaders together to enhance international
cooperation and to build the basis for joint efforts in these vital
areas. It is hoped that the delegates, working together, will agree
upon those areas of opportunity for cooperative action in the areas
of scien%mﬂ and economics research. The goal would be to address
three major themes
L PRI

- Uncertain Change: Tfe ScientiHeand Economics Research

Challenge —

- Integretjsfg Scientrfre-dnd Economics Research in the Policy

Process; énd __— T e

- Building Partnerships fgr Scienuﬁe;and Economics Research.

—

The Conference provides a forum for international leaders to
consider and discuss research questions that are critical to the
policy process, such as

* How well can we predict temperature trends in the decades

‘ ahead?

* How “good” are our global-scale models, such as models to
predict temperature changes?
* How well can we predict the interconnections between global

’.}/\ ' environment change and the resulting social and economic
__impacts? Se
_é(;zg ., * What are the economic costs of adapting to or mitigating
L ¥7e } global change?

L"%\.‘_guw [ * How “good” are the economic models used to compute these
ok /1 costs?
\-«j_{. ) S

~—"" By addressing such questions, it is hoped that the nations might

az - e prodge to support joint international research efforts related to
global change that focus on rapid improvement of both scientific and
economic knowledge and developing the necesseary infrastructure,
including:

- Establishing a more formal international mechanism to
improve the coordination of global change science and economics

‘ research programs, and




- Participating in cooperative research efforts, such as the
world Ocean Circulation Experiment and cooperative economic
projects of the OECD.

The Conference is a White House Conference, initiated by the
President. Hence, the President has appointed three members of the
Executive Office of the President in the relevant areagg to be the co-
chairmen of the Conference. The three co-chairmen are: The
Chairman of the President’s Council of Economic Advisors, Dr.
Michael J Boskin the President’s Science Advisor and Director of
the Office of Science and Technology Policy, Dr. D. Allan Bromley;
and the Chairman of the President’s Council on Environmental
Quality, Mr. Michael R. Deland.

The President stated, “this conference is a vital next step in a joint
international approach to address changes®in the global
environment.”




White House
Conference on Science and Economics Research
Related to Global Change

Memorandum
To: CEA, CEQ, OSTP ~
From: The Secretariat

| Subject: Global Stewardship Brochure

. Date: April __4,1990
Time: 8 _gj_an@

The final draft of the document described above
appropriately reflects the comments received through the
staff review process. The content is therefore approved
for production.
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SCIENCE AND ECONOMICS RESEARCH
FOR GLOBAL STEWARDSHIP

)
Q)

Global stewardship is our shared responsibility and our shared
opportunity. We must manage the Earth's natural resources in
ways that assure the sustainability of humanity on this planet
and in ways that maximize our potential for growth and
opportunity for all. Global stewardship is a continuing process
of political, economic and social decision-making that meets the
needs of the present generation while expanding the

opportunities of future generations.

Global stewardship will become a dominant scientific, economic

and environmental issue of the 21st century. The expericnce of

the past 45 years has shown that growth can be achieved only

through the synergy of democratic political institutions and

market economic systems. But just as democratic institutions

are expanding, our ability to grow could be limited by changes

in our already stressed environment. Solutions must be found

which will protect the quality of our natural env1ronmelwhxlepmt ™E

allowing for the economic growth necessary to sustain a\-‘\gm STANDARDS

growing world populatxomanﬁqmpmmg-wg—aeﬂm.

For perhaps the first time in human history, we now understand
that our progress depends on accounting for our environmental
resources and using them wisely. A new understanding of
complex environmental systems is emerging. This
understanding means that we are now called upon to create
new directions for our creative energies and technologies.
Global stewardship is the key. )
ﬁ sMaAM

To exercise effectivem, we must advance our
knowledge of natural and human systems. We must create
solutions that join economic growth with sound management of
our environment. Meeting this challenge will require an
integration of scientific, economic, and environmental

' concerns—an integration which moves global stewardship and

" human sustainability to center stage.



Aigiobal-sterrards’ \Qé need new tools to effectively evaluate

how to respond to global environmental changes. Science and
economics research can provide some of the tools nceded to
understand and properly manage our changing planet. Global
change is concerned with such diverse but interrelaled issues as

ozone depletion, greenhouse.gases, climate change, food security,

water supply, sea level changes, wetlands, deforestation,
biodiversity, population changes, and energy demands. A
common ingredient in each of these issues is the level of
uncertainty about the scale at which these changes are occurring
and humanity's relative contribution to the change. There is also
uncertainty regarding the social and economic consequences of
change itself and of policy measures which might be taken to
address it. As global stewards we must addréss these

uncertainties b lncreasln our SClenu{lC and economic knO\‘V Cd td 3
y & Lt TU R CaNtTIDERATION

and take justifiable actions to manage global change...everirrthe Q WO TO THLC unNCRTAINT

faee-of rermaimimguncertaimty. WnrM EXAST .

Therelore, the challenges of global stewardship require agreement

in these three areas:

e
. Sciem'ﬂ} and economi® uncertainties—research challenges;

ﬁv (e
* Strategieyand challenges to integrating economic’and scienkgtc

esearch; and

* Building better international parinerships for economid and

cientig research.
<«
Our existence depends on our abilily to draw sustenance from the

natural world while supporting the systems that regenerate that .

~world. Building an mtegraled program of economicand scienae

research is the step we must lake today,cnthe-pathrof-giobal
stevrardship. Clobal slewardsl\;ip is not a fixed state but a process
of change in which environmental and economic values are
brought into balance to meet human needs and to expand human

prospects. Let us join together and accept the challenge of Global .

Stewardship. M

George Bush




AS OF 4/5/90

AGENDA FOR REVIEW WITH CO-CHAIRMEN
for
WHITE HOUSE CONFERENCE
on
SCIENCE AND ECONOMICS RELATED TO GLOBAL CHANGE
April 17-18, 1990
Washington, D.C.

MONDAY - APRIL 16, 1990

12:00 pm Early Registration - J.W. Merriott
1:00 pm Luncheon for LDC’s - Hosted by Ronald Roskens, Administrator
for the Agency for International Develop.
Invited Delegations: v
* Brazil
India
Indonesia
Mexico
Nigeria
Zaire

* X X * *

7:00 pm Reception - National Air and Space Museum
Hosts: Robert A. Mosbacher, Sec. of Commerce,
Adm. Richard H. Truly, Admin. of NASA
Still to Confirm -> Robert M. Adams, Secretary, Smithsonian Inst.
Martin Harwit, Dir. Nat’l Air & Space Museum

TUESDAY, APRIL 17, 1990

7:30 am Continental Breakfast for all Delegates, with a room set aside for
the Heads of Delegations where a Breakfast will be Co-Hosted by
Sec. Manuel Lujan, Dept of the Interior and Sec. Clayton Yeutter,
Dept. of Agriculture.

9:00 am PLENARY SESSION I (Moderator: Michael J. Boskin)
Welcoming Remarks: Nicholas F. Brady, Sec. of the Treasury
Welcome: President George Bush

10:10 am Goals and Expectations for the Conference - D. Allan Bromley

Opening Remarks by a Visiting Delegate - POLAND




10:30 am

12:00 pm

1:45 pm

3:15 pm

3:45 pm

5:15 pm

6:00 pm

8:00 pm

Break
PLENARY SESSION II (Moderator: Michael R. Deland)

Theme I Presentation: "The Science and Economics Research
Challenge" - D. Allan Bromley

Visiting Delegate Views on Theme I: UK Delegate
Theme II Presentation: "Integrating Science and Economics
Research in the Policy Process"
Michael J. Boskin
Visiting Delegate Views on Theme II: JAPANESE Delegate

Theme III Presentation: "Building Partnerships for Science and
Econonrics Research" - Michael R. Deland

Visiting Delegate Views on Theme III: USSR Delegate

Luncheon
Speakers:
* INDONESIAN Delegate
* William Reilly, Admin. EPA

WORKING GROUPS SESSIONS

Working Group Session I: Three Foreign Delegates serve as
Chairmen of the A,B, and C Working
Groups

Break

Working Group Session II: Three Foreign Delegates serve as
Chairmen of the A,B, and C, Working
Groups

Working Group Sessions End

Reception at the National Academy of Sciences Building, Hosted
by Frank Press, Pres. of the NAS and Robert White, Pres. of the
NAE.

Dinner in the Diplomatic Suite of the State Department
Host: Sec. James Baker (Still to be Confirmed)



8:00 am

9:00 am

10:30 am

11:00 am

12:00 pm

1:45 pm

2:15 pm

WEDNESDAY, APRIL 18, 1990

Continental Breakfast

WORKING GROUP SESSIONS

Working Group Session III: Three Foreign Delegates serve as
Chairmen of the A;B, and C, Working
Groups

Break

Working Group Session IV: Three U.S. Delegates serve as
Chairmen of the A,B, and C, Working

Groups (i.e., Sec. Watkins, Admin.
Reilly, and Dir, Bloch)

Luncheon
Speakers:
* MEXICAN Delegate
* Sec. James Watkins, DOE
PLENARY SESSIONS III (Moderator: Michael J. Boskin)
IPCC Address - Bert Bolin, Chairman, IPCC
PLENARY SESSION IV (Moderator: D. Allan Bromley)
Visiting Delegates Report on Conference - NORWAY
Summary Reports from the Three Working Groups
* Sec. James Watkins - W.G (A)
* Admin. William Reilly - W.G. (B)
* Dir. Erich Bloch - W.G. (C)

Review of Co-Chairmen’s Report - Michael R. Deland, for the
Conference Co-Chairmen
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ANALYSIS OF FOREIGN COUNTRY PARTICIPATION

Australia W.G. Chairman (1) - 10 Minute Talk

Brazil W.G. Chairman (2) - 10 Minute Talk

Canada W.G. Session III - 10 Minute Talk on Partnerships in W.G. (A)
Fed. Rep. of Germany W.G. Chairman (3) - 10 Minute Talk

France W.G. Chairman (4) - 10 Minute Talk

India W.G. Chairman (5) - 10 Minute Talk

Indonesia  Second Lunch, m<%-eWatkins (Lunch Speech)

Italy W.G. Chairman (6) - 10 Minute Talk

Japan Comments on Boskin’s Theme II - 10 Minute Talk
Mexico First Lunch, Beser< Reilly (Lunch Speech)

Netherlands W.G. Chairman (7) - 10 Minute Talk

Nigeria W.G. Session III - 10 Minute Talk on Partnerships in W.G. (C)
Norway Closing Comments before Reports by U.S. Participants (Speech)
Poland Opening Remarks from a Foreign Delegation (Speech)

Soviet Union Comments on Deland’s Theme III - 10 Minute Talk
United Kingdom  Comments on Bromley’s Theme I - 10 Minute Talk
Zaire W.G. Chairman (8) - 10 Minute Talk

E.C. W.G. Chairman (9) - 10 Minute Talk

OECD W.G. Session III - 10 Minute Talk on Partnerships in W.G. (C)
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Executive Summary

We are certain of the following: Lol wad be ko [,.',(uzf,/e

oux P(«ue\ Wewt '

The greenhouse effect is real® natural greenhouse gases already keep the earth over
30°C warmer than it would otherwise be.

Man made emissions are substantially increasing the atmospheric concentrations of
the main greenhouse gases: carbon dioxide, methane, the chlorofluorocarbons, and
nitrous oxide. These increases (will)lead to a warming of the Earth's surface.

Conlo ’

. ) {
=8 WAL S (@le ¢
F =

Our best to predict tha{dn,,tﬁhggpsence of other eﬂegﬂ man made
emissions éﬁ lead to the following changes:

&' 17
By the year 2020, global mean temperatures will have risen 1.8 C above pre-industria’,
with a probable range between 1.3 and 2:5 C: global mean precipitation and
evaporation will have increased by 3%. By the year 2070, the range of temperature
increase will be 2.4 10 5.1 C with a best estimate of 3.5 C, and precipitation will be 7%
greater. Areas of snow cover and sea-ice will be smaller.

Regional changes will in most cases be different to the global mean; in general, lang
surfaces warm more rapidly than the oceans. Examples of regional change are that
temperature increases in Southern Europe and North America will be higher than the
global mean, accompanied by reduced summer precipitation and soil moisture.

¢  Wadd ~oeuld
Sea Level is»e{e\e}&é—m nse mainly dug to the t 41115)1 expansion of the oceans anc
%Mabout 20cm (with a probable range
of 10cm to 32cm) by 2030, and by 2070 it wikhave risen 45cm (with a range of'33cm
10 75cm). Within the next century, it is unlikely that there will be a major outfiow of ice
from the West Antarctic Ice Sheet due directly 10 greenhouse warming.

Our best judgement is that:

Global - mean surface air temperature has increased by 0.3 10 0.6 C over the last 100
years, with the six global-average warmest years being in the 198055

/. J \awjj,
The size of this warming is broadly consistent with predictions of climate'nodels but,
because of natural variability and other factors, we cannot say how much\of the
observed temperature rise to date is due to man-made greenhouse gases.

«—Cound
There is no real evidence that climate has become more variable over the last few
decades. However, episodes of high temperatures“become more frequent in the
future simply due to an increase in the mean temperafure.
Wp /et

Ecosystems will be affected by a changing climate and by increasing carbon dioxide
concentrations. Many ecosystems disadvantaged by climate change wil-be unable to
migrate fast enough, and witt become prone 1o extensive damage by exceptiona!

F 4

events such as drought and fire, 5(/
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We calculate with confidence that:

Some gases are potentially more effective than others at changing climate; the Global
Warming Potential index of each gas relates the warming effect of its emissions to
those of equal emissions of carbon dioxide. Because carbon dioxide emissions are
much larger than those of the other greenhouse gases, it is likely to be responsible for
over half the total man-made greenhouse effect. . 0

. dro carloon - — Staly Bt ot
To stabilise the atmospheric abundances of most greenhouse gases at present levels
would require reductions in man-made!emissions of 50-80%:'methane would require
only a 15-20% reduction.

There is a long lag between changes in the emission of greenhouse gases and the
resultant change in climate. Therefore, reductions in man-made greenhouse gas
emissions will take decades 1o centuries to be become fully effective. Emission
decreases made sooner will have a greater eﬂect(han the same decreases made
later.

v

BSSoouner
To Improve our predictive capability, we need:
* To accelerate the development of numerical models.

* To undertake experimental and theoretical studies aimed at understanding
critical processes within the climate system.

* To maintain and improve global observing systems, particularly those which
are space-based.

+ Toincrease support for national research activities, and for international
programmes under which they can be carried out.
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Introduction: what is the issue ?

There is concern that man may be inadvertently changing the climate of the globe
through the enhanced greenhouse effect, by continuing to emit pollutants which
will eventually cause the temperature of the eanh to increase - the so called "global
warming". If this occurs, consequent changes 1o sea level and to ecosystems may
have a significant impact on society and economies.

The purpose of the Working Group | repont, as determined by the first meeting of
IPCC, is to provide a scientific assessment of:

1) the factors which may affect climate change during the next century
especially those which are due to human activity.

2) the responses of the atmosphere - ocean - land - ice system.

3) current capabilities of modelling global and regional climate changes
and their predictability.

L 4

4) the past climate record and presently observed climate anomalies.
On the basis of this assessment, the report presents current knowledge regarding
predictions of climate change (including sea level rise and the effects on
ecosystems) over the next century, the timing of changes together with an
assessment of the uncenainties associated with these predictions.
This Policymakers Summary aims to bring out those elements of the main repon

which have the greatest relevance to policy formulation, in answering the following
questions:

* What factors determine climate, and how might man change them?
* What are the greenhouse gases, and how and why are they increasing?
*  Which gases are the most important?

* How much do we expect the climate to have changed by the year 2020
and beyond?

« How much confidence do we have in our estimation?
+  What will be the effects on sea level and ecosystems?
 Are the predicted climate changes unusual?

* Has man aiready begun to change global climate?

* What should be done to reduce uncentainties, and how long will this
take?
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A

) Throughout the repon, we keep in mind the practical needs of the policymaker.
2 The report is not an academic review, neither is it a plan for a new research

3 programme. Uncenrainties attach 1o almost every aspect of the repon, yet

4 policymakers are looking for clear guidance from scientists: hence authors have
» been asked 1o provide best-estimates wherever possible, together with an

6 assessment of the uncentainties.

-

8

This repont is a summary of our understanding as at mid-1990. Although continuing
9  research will deepen this understanding and require the report to be updated at
10 frequent intervals, basic conclusions concerning the reality of the greenhouse

11 effect and its potential to alter global climate are unlikely to change.
12

13
14

15 What factors determine global climate and how

16 might man change them ?
17

18 The driving force for weather and climate comes from the sun. The earth intercepts

19 solar radiation (mainly in the short-wave, visible, pant of the spectrum); about a third

20 of itis reflected, the rest is absorbed by the different components (atmosphere,

21 ocean, ice, land and biosphere) of the climate system. The energy absorbed from

22 solar radiation must be balanced (in the long term) by outgoing radiation from the

23 earth and atmosphere; this terrestrial radiation takes the form of long-wave invisible

24 infra-red energy. As the amount of outgoing terrestrial radiation is determined by

25 the temperature of the earth, this temperature will adjust to emit just the right

26  amount of radiation to balance that coming from the sun.

27

28  There are several important factors which can change the balance between the

29 energy (in the form of solar radiation) absorbed by the eanh and that emitted by jt in

30  the form of longwave infra-red radiation - the radiative forcing on climate. The

31 most obvious of these is a change in the amount or seasonal distribution of solar

32 radiation which reaches the eanh: these changes were probably responsible for

33 initiating the ice ages.

34

35 One of the most important of these factors is the greenhouse effect. Shortwave

36  solar radiation can pass through the clear atmosphere relatively unimpeded. But

37 long-wave terrestrial radiation emitted by the warm surface of the earh is partially

38  absorbed and then re-emitted by a number of trace gases in the atmosphere

39  above. Since the atmosphere is cooler than the earth's surface, the emission o

40  space is reduced. Both the atmosphere and the surface warm until the outgoing

4] long wave radiation balances the incoming solar radiation.This is the basic

42 greenhouse effect. The main greenhouse gases are not the major constituents,

43 nitrogen and oxygen, but water vapour (the biggest contributor), carbon dioxide,

44  methane, nitrous oxide, ozone in the low atmosphere and (in recent years)

45 chlorofluorocarbons. Naturally occurring greenhouse gases keep the earth warm
g 46 enough to be habitable, but their increase aise temperatures- and change

other aspects ot climate, particularly precipitation and evaporation.

48

49 Other factors which affect climate are mentioned later in the Summary, when we
50 discuss uncertainties in climate predictions.

51

52
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Simple diagram lllustrating the greenhouse effect

How do we know that the greenhouse effect is real ?

The greenhouse effect is real: infrared absorbing gases in the atmosphere make
the surface of the earth warmer than it would otherwise be. It is a well understood
effect, based on established scientific principles.

We know that the greenhouse effect works in practice, for several reasons. Firstly,
the mean temperature of the earth's surface is already about 33 C warmer than it
would be if the natural greenhouse gases (mainly carbon dioxide and water
vapour) were not present. Satellite observations of the radiation emitted from the
earth’s surface and atmosphere demonstrate the absorption due to the
greenhouse gases.

Secondly, we know the compositions of the atmospheres of Venus, Earth and Mars

are very different, and their surface temperatures are in good agreement with
greenhouse theory.

Thirdly, measurements from ice cores going back 160,000 years show that the
eanh’'s temperature closely paralleled the amount of greenhouse gases in the
atmesphere. It is likely that changes in greenhouse gases were pan (but not all) of

the reason for the large (4 - 5 C) temperature swings between ice ages and
interglacial periods.
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The enhanced greenhouse effect

We are confident that an increase in concentrations of the greenhouse gases will

raise the global, annual-mean surface-air temperature (which, for simplicity, is

referred to as the "global temperature®). Strictly, this is an enhanced greenhouse )
effect - above that occurring due to natural greenhouse gas concentrations: the

word "enhanced" is usually omitted, but it should not be forgotten. A global

warming will cause sea levels to rise, partly due to the thermal expansion of the

ocean surface waters, and partly due to the melting of land ice (but not due to the
melting of sea ice - such as the north polar sea ice - which is already floating and

thus displacing water).

What are the greenhouse gases and how are they
changing ?

We know, with certainty, that the concentrations of greenhouse gases in the
atmosphere have changed naturally on ige-age timescales, and have been
increasing since pre-industnal times due to human activities. The table below
summarizes the present and pre-industrial abundances, present rates of change
and atmospheric lifetimes of the main greenhouse gases.

SUMMARY OF KEY MAN-MADE GREENHOUSE GASES
Carbon Methane CFC-11 CFC-12 Nitrous
Dicxide Oxide
Almospheric .
concentraton ppmyv ppmv ppiv pptv ppbv
Pre-ndustnal 280 0.79 0 0 288
Present daytt 354 1.717 280 484 310
Current rate of change 1.6 0.015 10 17 0.8
(0.5%) (0.9%) (4%) (4%) (0.25%)
Atmospheric Efetime (50-200)t 10 65 130 150
(vears)

ppmv = pants per miliion by volume; ppbv = parts per billion by volume;
pptv = pans per trillion by volume.

1 - The way in which CO2 is absorbed by the oceans is not simple and a single value cannot be given
1t - estimated

Carbon dioxide, methane, and nitrous oxide all have significant natural and man-
made sources, while the chlorofluorocarbons (CFCs) are purely man-made. Water
vapour is also a major greenhouse gas and, although its concentration may also
change in future, this will be as a consequence of any global warming and not as a
direct result of man-made emissions: we incorporate the effects of this in the
estimates of future climate change discussed later.
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For a thousand years prior 1o the industrial revolution, the abundances of these
greenhouse gases were relatively constant. However, as the world's population
Increased, and the world became more industrialized, the abundances of the

greenhouse gases increased markedly. The figures below illustrate this for carbon
dioxide and methane.
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We know quite well the reasons for the increased abundances of ¢arbon dioxide,
methane, chlorofluorocarbons, and tropospheric ozone, but those for nitrous oxide
are less certain. Since the industrial revolution carbon dioxide has increased by
25% because of the combustion of fossil fuels and deforestation practices, in mid-
latitudes and in the tropics. Methane has more than doubled because of rice
production, breeding domestic ruminants, biomass burning, coal mining and
ventilation of natural gas; transport and industry may have also contributed in an
indirect way. Low - level ozone has doubled because of increased abundances of
carbon monoxide, nitrogen oxides, and hydrocarbons from industry and transpon;
and nitrous oxide has increased by 8% probably because of fossil-fuel combustion
or agncultural practices. Chlorofluorocarbons, which are used as aerosol

propellants, solvents, refrigerants, and foam blowing agents were not present in the
pre-industrial atmosphere.

Lifetimes and stabilisation of the gases

The lifetimes of the greenhouse gases are determined by their sources and sinks in
the oceans, atmosphere and biosphere. €arbon dioxide, chlorofluorocarbons anc
nitrous oxice have long lifetimes; hence, following a change in emissions, their
atmospheric concentrations respond slowly and would not reach a new equilibrium

22 state for many centuries. In contrast, some of the CFC substitutes and methane

23 have relatively short atmospheric lifetimes so that their atmospheric concentrations
24 respond quite quickly and would reach a new equilibrium within a few decades

25 following a change in emissions. This emission-concentration relationship is

26  illustrated below for some of the gases.

27
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47  Itcan be seen, for example, even with a complete cessation in the emission of

48  CFC 12in the year 1990, its atmospheric abundance would still be about a third of
49  today's level in the year 2100. Also shown is the effect on concentrations of

50 continuing man-made emissions of carbon dioxide at 19390 levels, or 50% of 1830
51  levels, and of a reduction in global emissions of 2% per year from 1990 and from

52 2010;Cif fhere are critical concentration levels that should not be exceeded then it
33 can be seen that earlier emission reductions are more effective than later ones.
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I~ The term "atmospheric stabilisation” is often used to describe the limiting at
2 present day values of the concentration of the greenhouse gases. The amount by
3 which man-made emissions of a greenhouse gas must be reduced in order to
4  achieve this is shown in the box below.
5
6
7 STABILISATION OF ATMOSPHERIC CONCENTRATIONS
8
9 Reductions in the man-made emissions of greenhouse gases required to
10 stabilise concentrations at present day levels:
11
12 Carbon Dioxide 60 - 80%
13 Methane 15 - 20%
14 Nitrous Oxide 70 - 80%
15 CFC1 70 - 75%
16 CFC12 75 - 85%
17 HCFC22 40 - 50%
18
19 Natural sources and sinks are assymed to remain unchanged
20 Note that the stabilisation of each of these gases would have different
21 eflects on climate, as explained in the next section.
22
23
24 The sam@sed for these calculations are also used to determine future
25

concentrations of the greenhouse gases which would arise from scenarios of future
26 emissions generated by IPCC Working Group 3. Shown below are the

27 1 concentration trends of some of the greenhouse gases expected to result from the
28

290

30
gi CO2 Average Concentrations CH4 Average Concentrations CFC12 Aversge Concantrations
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43
44
45
s Which gases are the most important?
47

48 We know, with certainty, that more greenhouse gases means more ragdiative forcing
49  and hence a global warming. We can calculate the the radiative forcing due to the
50  increase in concentration of each gas with much more confidence than the

51 caleulation of the resulting climate change because the former only involves

52 laboratory measurements of the gases: how strongly, and where in the spectrum,




1
2
3
4
5
6
7
8
9
10

—
—

et bt bt bt Bd et Bk B
O o0~V AW

20
21

22
23
24
25
26
27
28
29

Draft : Monday, March 12, 1990

they absorb infra-red radiation. We then have a base from which 16 calculate the
relative effect on climate of an increase in concentration of each gas in the
atmosphere: both in absolute terms and relative to carbon dioxide. These relative
effects span a wide range; methane is about 21 times more effective, molecule-for-
molecule, than carbon dioxide, and CFC11 about 12 000 times more effective.

The total radiative forcing at any time is the sum of those from the individual
greenhouse gases. For simplicity, we can express total forcing in terms of the
amount of carbon dioxide which would give that forcing; this is termed the
equivalent carbon dioxide concentration. We show how this quantity has
changed to date (based on observations of all the greenhouse gases) and how it
might change in the future (based on the IPCC Working Group 3 High Emissions
scenario) in the figure below. At present, greenhouse gases have increased since
pre-industrial times (the mid 18th century) by an amount that is radiatively
equivalent to about a 53% increase in carbon dioxide, although carbon dioxide
itself has only risen by 26% - other gases have made up the rest.

Change in Equivalent CO2
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1400 ~
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projected
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400 "_______/

200 LS CE S T SR i i

1900 1850 2000 2050 2100
YEAR

Equlvalent CO2 ppmv

The contributions of the various gases to the total increase in climate forcing during
the 1880s is shown below as a pie diagram; carbon dioxide is responsible for
about half the decadal increase.
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Contribution to climate forcing change:

1980-90
surace
ozone
CFCs+HCFCs carbon
dioxide
: <
N2O
methane

How can we evaluate the effect of different greenhouse gases?

To evaluate possible policy options, it is useful to know the relative radiative (and,

- hence, climate) etfect of equal emissions of each of the greenhouse gases. The

concept of relative Global Warming Potentials (GWP) has been developed
which takes into account the gitfering times that gases remain in the atmosphere.

This index allows for the determination of the time-integrated, relative warming
effect based on the instantaneous release of a unit mass (1 kg) of a given
greenhouse gas. These GWPs are defined for convenience relative to carbon
dioxide, the greenhouse gas of most concern. The GWPs in the following table are
shown for three time horizons, reflecting the need to consider these cumulative
effects on climate over various time scales.

The table indicates, for example, that the effectiveness of methane in influencing
climate will be greater in the first few decades after initial release, whereas
emission of the longer lived nitrous oxide will atfect climate for a much longer
pericd of time.The lifetimes of the proposed CFC replacements range from 1 to 40
years. The longer lived replacements are still potentially effective as agents of
climate change. The extreme example of this, HCFC 143a (with a 40 year lifetime),

has a very similar effect (when released in the same amount) to CFC11 on a 20
year timescale.
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GLOBAL WARMING POTENTIALS
The warming effect of an emission of 1kg of each gas relative 10 that of CO,

time horizon

20 yr 100 yr 500 yr
Carbon dioxide 1 1 1
Methane 63 21 9
Nitrous oxide 270 290 190
CFC11 4500 3500 1500
CFC12 7100 7300 4500
HCFC22 4160 1500 510

Global Warming Potentials for a range of CFCs and potential replacements are givenin the full text

Although the table shows carbon dioxide 1o be the least effective greenhouse gas
on an equal emissions basis, the warming effect on will depend on the size of
emissions. In the example shown below, 1990 emissions of carbon dioxide will
contribute well over half the man-made warming effect over the next 100 years.

THE RELATIVE CUMULATIVE CLIMATE EFFECT OF 1990 EMISSIONS

GWP 18380 relative
(100yr emissions contribution
horizon) (Tg) over 100yr
carbon dioxide 1 260001t 61%
methane 21 300 15%
nitrous oxide 290 6 4%
CFC11 3500 0.3 2%
CFC12 7300 0.4 7%
HCFC22 1500 0.1 0.4%

Others (including indirect effects, eg that of NO2 on surace ozone) 10.6%

126000Tg of carbon dioxide = 7Gt of carbon

13
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There are other critena which may help policymakers 1o decide, in the event of
emissions reductions being necessary, which gases should be considered. Does
the gas contribute in a major way to current, and projected future, climate forcing?
Does it have a long lifetime, so that controlling its concentration would require
emissions 1o be reduced sooner rather than later? And are its sources and sinks
well enough known to decide which of them could be controlled in practice? The
table below illustrates these factors.

MAJOR LONG SOURCES
GAS CONTRIBUTOR? LIFETIME? KNOWN?
carbon dioxide yes yes yes
methane yes no qualitatively
nitrous oxide no B yes qualitatively
CFCs yes yes yes
HCFCs etc not at mainly no yes

present
surface ozone yes no yes

How much do we expect climate to change?

Computer-based numerical models are the best tools we have for making climate

predictions; a description of their main features, and how much confidence we can
place in their results, are given in the boxes. We outline below the predictions they
make for changes at a global and sub-global level.

To estimate the change in climate, we need to know what emissions of greenhouse
gases will be over the next decades; in the predictions below we assume the High
Emissions scenario developed by IPCC Working Group 3. The concentrations
and radiative forcing derived from this emissions scenario were shown earlier.

How quickly will global climate change ?

Using this emissions scenario we estimate that, by the year 2020, the increase in
global mean temperatures due to man-made greenhouse gas emissions will be 1.8
C above pre-industrial, with a probable range between 1.3 and 2.5 C. By the year
2070, the range is 2.4 to 5.1 C with a best estimate of 3.5 C. The best-estimate
projection out 1o the year 2100 is shown in the diagram below.
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The global warming will also lead, on average, to increased precipitation and
evaporation; perhaps by 3% and 7% by the years 2020 and 2070. Not surprisingly,
we expect areas of sea-ice and snow to diminish.

There will be large variations in the magnitude of the warming, and those in

precipitation will be even greater, with substantial areas of decreased precipitatipn
within an overall global increase.

What will be the patterns of climate change by about 20207

Knowledge of the global mean warming and change in precipitation is of limited
use in determining the impacts of climate change, for instance, on agricutture. To
do this we need to know what these changes will be at a smaller scale. Our best
models predict that surface air over land warm faster than that over oceans: the
northemn hemisphere will warm faster than the southern, and a minimum of
warming will occur around Antarctica and in the North Atlantic region.

There are some continental scale changes in which we have relatively high
confidence because they are consistently predicted by the most comprehensive
models and because we understand the physical reasons for them. The warming
is predicted to be 50-100% greater than the global mean in high northern latitudes
in winter, and substantially smaller than the global mean in regions of sea ice in
summer. Precipitation is predicted to increase in middle and high latitude
continents in winter (by some 5 - 10% over 35-55 N).

In the box below are given the changes in temperature, precipitation and soil
moisture, which are predicted 10 occur by 2020, averaged over the 5 regions (each
of which are a few million square kilometres in area) selected by IPCC. There may
be considerable variations within the regions. In general, confidence in these

15
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regional estimates is low, especiaily for the changes in precipitati&n and soil
moisture, but they are examples of our best estimates. We cannot yet give reliable
regional predictions at the smaller scales demanded for impacts assessments.

Southern Europe. (35-50 N, 10 W - 45 E)

CURRENT BEST ESTIMATES FOR CHANGES BY 2020
(IPCC High Emissions scenarlo; changes from pre-industrial)

Central North America (35 -55N, 85 -105W)

The warming ranges between 3 and 4 Cin winterand 2103 Cin summer.
Precipitation increases range from 0 to 20% in winter whereas there are

deceases of 510 10% in summer. Soil moisture decreases in summer by 10
to 15%.

South East Asia (5 -30N, 70 -102 E)

The warming ranges from1t02 C thraughout the year. Precipitation changes
little in winter and generally increases throughout the region by 5 to 15% in
summer. Summer soil moisture increases by 5 to 10%.

Sahel (10-20 N, 20-38 E)

The warming ranges from 110 2 °C. Area mean precipitation increases and
area mean soil moisture decrease marginally in summer. However there are
areas of both increase in and decrease in both parameters throughout the
region which differ from mode! to mode!.

The warming is about 2 OC in winter and varies from 2 to 3 °C in summer.
There is some indication of increased precipitation in winter, but summer
precipitation decreases by 510 15%, and summer soil moisture by 10 to 25%.

Australia (12 - 43 S, 115- 154 E)

The warming ranges from 1 to 2 © in summer and is about 2 ©C in winter.
Summer precipitation increases by around 10% , but there the models do not
produce consistent estimates of the changes in soil moisture. There are large
variations at the sub-continental level within this area.

How will climate extremes and extreme events change?

Changes in the variability of weather and the frequency of extremes will generally
have more impact than changes in the mean climate at a place. With the possible
exception of an increase in the number of intense showers, there is no evidence g
from our work so far that weather variability will change in the future. However, with
no change in variability, even for a modest change in the mean, the number of days
with temperatures above a given value at the high end of the distribution will

increase substantially. Similarly, there will be a decrease in days with temperatures

16
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at the low end of the distribution. So the number of very hot days or frosty nights
will be substantially changed without any change in the variability of the
weather.Changes in the number of days with @ minimum threshold amount of soil
moisture (for viability of a certain crop, for example) would be even more acute.

Will storms Increase in a warmer world?

Storms can have a major impact on society. Will their frequency, intensity or
location increase in a warmer world?

Tropical storms, such as typhoons and hurricanes, only develop at present over
seas that are warmer than about 26°C. As the area of sea having temperatures
over this critical value will increase as the globe warms, the potential certainly
exists for there to be a wider area available for storm development. However, the
vertical structure of the atmosphere may also change, and offset this increase.
Climate models give no clear indication whether tropical storms will increase or
decrease in frequency or intensity as greénhouse gases increase; neither is there
any evidence that this has occurred over the past few decades.

Mid-latitude storms, such as those which track across the North Atlantic, are
driven by the equator-to-pole temperature contrast. As this contrast will probably be
weakened in a warmer world (at least in the northern hemisphere), it could be
argued that mid-latitude storms will also weaken. But higher in the atmosphere the
thermal contrast strengthens, and it addition the increased amount of water vapour
in the atmosphere can supply extra energy to storm development. We do not know
which of these factors will be the more influential, and how storms will change in
frequency or intensity. Even if changes of this sort do not occur, the tracks they take
might move and affect new regions; again, we have no evidence of where, or i, this
would happen.

What tools do we use to predict future climate ?

it is relatively easy 1o predict the direct effect of the radiative forcing due to increases in greenhouse
gases. However, as climate begins to warm , various processes act to amplity (through positive
feedbacks) or reduce (negative feedbacks) the warming. The feedbacks are due 1o changes in
water vapour, sea-ice, Clouds and the oceans. In making a climate forecast, all these processes
have to be taken into account. These are described in three-dimensional mathematical mode! of
the atmosphere and ocean (often known as a general circulation model or GCM ). These are
based on the equations of motion and use descriptions in simple physical terms (called
parametensations) of the smaller scale processes such as those due to clouds and 1o deep mixing
in the ocean. (The atmospheric component of a cimate model is essentially the same as a weather
prediction model).

17
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Equilibrium and realised climate change

We have explained that increases in greenhouse gases will (instantaneously) increase radiative
forcing. However, the full warming will not occur instantaneously , because of the effect of the
oceans. Firstly, the mixed layer of the ocean (about 100m deep) will have 1o warm at about the
same rate as the aimosphere, because transfer of heat from one 10 the other takes place very
efficiently; this will take typically 10 years. Secondly, there are two areas of the oceans (the
northern North Atlantic and the Antarctic ocean) where circulation patterns act to draw down water
from the warm upper layers into the very deep ocean. Some of the heat from the upper layers is
therefore also drawn into the deep ocean, where i remains for a very long time - upwards of a
thousand years; on the century timescale we are considering here, the heat is etiectively lost.

Consider the case where continuing increases in greenhouse gases is giving a steady increase in
radiative forcing at a rate of about 1% per year - this is roughly what is happening at the moment.
The first diagram below shows the equilibrium temperature rise which would ultimately occur due
to this forting - this is also the temperature we would experience straight away if there were no
oceans. The lower line shows our best estimate of the reallsed temperature rise: the temperature
trend that (in the absence of other forcing and variability) we would observe. The realised
temperature trend approximates 1o the eventual temperature trend reduced (mainly because of
the heat sequestered into the deep ocean) by about a third.

The concept of the equilibrium temperature can best be illustrated (as in the second diagram
below) by the antificial case of halting and stabilising the radiative forcing at a future date
(remembenng that this would require a very large reduction in emissions). The realised
temperature would then rise slightly over a ten year penod as the ocean mixing layer *catches up”

with the atmosphere, but then nise further only very slowly, 1o meet the equilibrium temperature in
over a thousand years.

forcing
siadiisation
&)
<
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: .
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equilibrium
femperature
w )
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E realised
= temperature
—
TIME TIME

The long term change in surface air temperature following from a doubling of carbon dioxide
(generally used as a benchmark and referred to as the climate sensitivity) is most likely 1o be
somewhere between 1.5 and 4.5°C, with a most likely estimate of 2.5°C. The lowest result from all
models so far is about 1.5°C and, atthough some models give figures higher than 4.5°C (up 1o
5.2°C), there are good reasons 1o believe that the less detailed representation of cloud processes
in these models leads to an over-estimation of the warming. This range of climate sensitivity
deduced from mathematical models is consistent with empirical evidence from paleo epochs.

18
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How do we forecast climate ?

Climate forecasts are denved in a ditferent way from weather forecasts. A weather prediction model
gives a description of the atmosphere's state up 10 10 days or so ahead, starting from a detailed
description of an initial state of the atmosphere at a given time. Such forecasts describe the
movement and development of large weather systems, though they cannot represent very small
scale phenomena. for example, individual shower clouds.

To make a climate forecast, the climate model is first run for a few (simulated) decades. The
statistics of the model's output will be a description of the model's simulated climate which, if the
model is @ good one, will bear a close resemblance 1o the climate of the real atmosphere and ocean.
The above exercise is then repeated with increasing concentrations of the greenhouse gases in
the model. The differences between the statistics of the two simulations ( for example in mean
temperature and interannual vanability) provide an estimate of the accompanying climate change.

A completely different, and potentially powerful, way of predicting pattemns of future climate is 10
search for penods in the past when the global mean temperatures were similar to those we expect
in future, and then use the past spatial pattems as analogs of those which will arise in the future.
For a good analog. it is also necessary for the forang factors (eg. greenhouse gases, orbital
vanations) and other conditions (e.g. ice cover, iopography, etc.) to be similar; direct comparisons
with climate situations for which these conditions do not apply cannot be easily interpreted. So far,
analogs of future greenhouse-gas-changed climates have not been found. We cannot therefore
advocate the use of paleo climates as predictions of regional climate change due to future
increases in greenhouse gases.

<

How much will sea level rise ?

Simple models were used to calculate sea level rise 1o the year 2100 AD; the
results are illustrated below. The calculations necessarily ignore any long-term
changes, unrelated to greenhouse forcing, that may be occurring but cannot be
detected from the present data on land ice and the ocean. For the IPCC High
Emissions scenario, sea level is expected to be between 10 ¢m and 32 cm higher
than today by the year 2030, with a best-estimate of 20 cm.
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The best estimate is made up of positive contributions from thermal expansion of
the oceans (12cm); melting of glaciers (8cm) and the Greenland ice sheet (1cm),
with a 1cm negative contribution from Antarctica due to higher ice/snow

accumulation in a slightly warmer climate. By the year 2070, sea level is expected
1o be 45cm higher, with a range of 33cm to 75¢m.

By 2030, even if greenhouse forcing increased no further, the world would still be
committed to a continuing sea level rise for many decades and even centuries, due
to delays in climate, ocean and ice mass responses (see figure below). Sea level
would go on rising from 2030 to 2100, by a further 23cm, due to the effects of pre-
2030 greenhouse gas increases alone. Moreover, in the longer term, irreversible
changes could be triggered with long-lasting effects. For instance, for a persistent
4°C warming, the major pan of the Greenland ice sheet would eventually

disappear (but over thousands of years), and would not reform even with a return to
the present climatic conditions.
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SEA LEVEL RISE COMMITMENT. Even if
greenhouse gas concentrations were stabilised in
2030, sea level would continue to rise steadily

The West Antarctic Ice Sheet (WAIS) is of special concern, as a large portion of it is
grounded far below sea level and it contains an amount of ice equivalent to 5m of
global sea level. Recent studies have demonstrated that individual ice streams are
changing rapidly on a decadal to century time scale. This variability is not
necessarily related to climate, but is important for future sea level change. Within

the next century, it is not likely that there will be a major outflow of WAIS ice due
directly to greenhouse warming.

Regional rise in sea level is expected to differ substantially from the global mean
value. Thermal expansion, changes in ocean circulation, and surface air pressure
will vary from region to region as the world warms, but in a yet unknown way. Such
regional details await further development of realistic physical models of the ocean
circulation. In addition, vertical land movements can be as large or even larger
than changes in global mean sea level. For estimates of regional sea level rise,
these should be added to climate-related changes in ocean volume.
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How.m.uch confidence do we have in our
predictions?

)\
2
3 _ ‘
4 Uncertainties in the predictions above arise from a number of sources. Firstly, it is
5 Obvious that future climate change will depend on the rate at which greenhouse
6  gases (and other gases which influence them) are emitted; this in turn will be
7 determined by various complex economic and sociological factors.

8  Scenarios of future emissions were generated within IPCC by Working Group 3;
9 four such scenarios are explored in the main report, and one of these

0

1 (corresponding to a Business - as- Usual case) is used to illustrate this Summary.

11

12 Secondly, because we do not fully understand the sources and sinks of the
13 greenhouse gases, there are uncertainties in our calculations of future
14 concentrations arising from a given emissions scenario. For carbon dioxide, for
15 example, the concentration calculated for 2070 from the Business-as-Usual
16  emissions scenario ranged from S60ppmv to 720ppmv; we have chosen a best
17 estimate for each gas. Funthermore, becayse natural sources and sinks of
18 greenhouse gases are sensitive to a change in climate, they may substantially
19 modify future concentrations: ice core records show that methane and carbon
20 dioxide concentrations changed in the same way as temperature between ice ages
21 and interglacials. For example, if wetlands become warmer, methane emissions
22 (and hence concentrations) will increase: if they become drier, methane emissions
23 will decrease. Afthough these factors are complex, it appears that they are more
| 24 likely to increase greenhouse gas abundances overall and hence increase the

- 25  climate change estimates given above.

27  Thirdly, athough we understand quite well the forcing due to changing gas

28 concentrations, other factors apan from these can influence climate. Those which
29 could be important on a decadal timescale are: shont term variability of solar .
30 radiation output; aerosols from a large volcanic eruption and low level aerosols
31 arising from man-made sulphur emissions. On the timescale of the next century,
32 however, the change in climate due 1o increasing greenhouse gases is likely to be
33 far more impontant than that from these other effects.

34

35 Because of long period couplings between ocean and atmosphere the earth's

36  climate would still vary without being perturbed by any external influences. This
37 natural variability could act to speed up, or slow down, any man-made warming
38  buton a century timescale would be less than greenhouse gas-induced changes.
39

40  Founhly, models are only as good as our understanding of the processes which
4] affect climate, and this is far from perfect. The range in the climate predictions

42 given above reflects an estimate of uncertainties due 1o model imperfections; the
43 largest of these is cloud feedback, leading to a factor of two uncertainty in the size
44  of the warming. Neverthless, for reasons given in the box below, we have

45  substantial confidence that models can predict at least the broad scale features of
46  climate change.

47
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Confidence In predictions from climate models

What confidence can we have that climate change will look anything like what the models tell us?
Weather forecasts can be compared with the actual weather the next day and their skill assessed;
we cannot do that with climate predictions. There are several indicators that give us some
confidence in the predictions from climate models.

When they are run with the present amount of carbon dioxide in the atmosphere their simulation of
present climate is generally realistic, capturing the major features such as the wet tropical
convergence zones and mid-latitude depression belts, as well as the contrasts between summer
and winter circulations. The models also simulate the observed variability; for example, the large
day-to-day pressure variations in the middle latitude depression belts and the maxima in interannual

vanability responsible for the very ditferent character of one winter from another both being
represented.

Overall confidence is increased by their generally satisfactory portrayal of aspects of variability of
the atmosphere such as that associated with Ei Nifio (the irregular warming of the Eastern tropical
Padfic).

h 4
In aadition, when forced with correct conditions (solar radiation, greenhouse gas forcing. ice
caps.etc) they can capture important features of climates 6,000 to 9,000 years ago and the most

24| recentice age about 20,000 years ago.
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It is also worth noting that the weather forecasting models (from which climate models have been
developed) predict weather for several days ahead, with generally great success.

Will the predicted changes be unusual?

When considering future climate change, it is clearly essential to look at the recérd
of climate variation in the past. From this record we can learn about the range of
natural climate variability, to see how it compares with what we expect in the future,
and also look for evidence of recent climate change due to man's activities.
Climate varies naturally on all time scales from hundreds of millions of years down
to the year to year. Prominent in the earth's history have been the 100,000 year
glacial-interglacial cycles when climate was mostly cooler than at present. Global
surface temperatures have typically varied by 5 to 7°C through these cycles, with
large changes in ice volume and sea level, and temperature changes as great as
10-15°C in some middle and high latitude regions of the northern hemisphere.
Since the end of the last ice age, about 10,000 years ago, global surface
temperatures have probably fluctuated by little more than 1°C. Some fluctuations
have lasted several centuries, including the Little Ice Age which ended in the
nineteenth century and which appears to have been global in extent.

The changes predicted to occur by about 2040 due to man made increases in
greenhouse gas concentrations will make global mean temperatures higher than
they have been in the last 100,000 years.
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1 Has man already begun to change the global
2 climate?
3
4  The instrumental record of surface temperature is fragmentary until the mid
5  nineteenth century, after which it slowly improves. Because of ditferent methods of
6  measurement, historical records have to be harmonised with modern ones,
7  introducing some uncertainty. Despite these problems we believe that a real
8  warming of the globe of 0.3 C - 0.6 C has taken place over the last century.
9 Moreover since 1900 similar temperature increases are seen in three
10  independent data sets: one collected over land and two over the oceans. The
11 figure below shows current estimates of smoothed global mean surface
12 temperature over land and ocean since 1860.
13
14
15 Global average (land + sea) temperature change
16 0.6
%; (8} 0. Change relative to 1851-80 mean
19 o
20 g 0.2
21 £
22 o 0.0
23 3
24 g -0.2
25 o
26 g -0
27 =
28 -O 6
29 1870 1850 1910 1930 18950 1870 1950 2010
30 ,
31

32 Although overall temperature rise has been broadly similar in both hemispheres, it
33 has not been steady, and differences in their rates of warming have sometimes

34 persisted for decades. Much of the warming since 1900 has been concentrated in
35  two periods, the first between about 1920 and 1940 and the other since 1975. The
36  northern hemisphere cooled between the 1940s and the early 1970s when

37  southern hemisphere temperatures stayed nearly constant. The pattern of global
38  warming since 1975 has been uneven with some regions, mainly in the northern
39 hemisphere, continuing to cool until recently. This regional diversity indicates that

40  future regional temperature changes are likely to differ considerably from a global
41  average.

43  That there has been a real temperéture rise is strongly supported by the retreat of
44 most mountain glaciers of the world since the end of the nineteenth century and

45  the fact that sea level has risen over the same period by an average of 1 t0 2 mm
46  peryear.

48  Estimates of thermal expansion of the oceans, and of increased melting of
| 49 mountain glaciers and the ice margin in West Greenland over the last century,
50— shows that the major part of the rise appears to be related o the observed global
| 51 warming.This_apparent connection between observed sea level rise and global

{52 warming provides grounds for believing that future warming will lead to an
53  acceleration in sea level rise.
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The magnitude of the warming over the last century is broadly consistent with the
theoretical predictions of climate models. If the sole cause of the observed warming
were the man-made greenhouse effect, then impli ' itivi

in wer h f range inferred from the models. However, the range of

natural variability is almost certainly as large as any change to date due to the
man-made greenhouse effect.

Global-mean temperature alone is an inadequate indicator of greenhouse-gas-
induced climatic change. Identifying the causes of any global-mean temperature
change requires examination of other aspects of the changing climate, particularly
its spatial and temporal characteristics - the man-made climate change “signal”.
However, we do not yet know what the "signal” looks like because, as we have
seen, prediction of many of these detailed characteristics is not yet possible;.

Although we are convinced of the reality of an increasing anthropogenic
greenhouse effect, by the ti i | detecti n achieved, the
commitment to future climate change will be considerably larger than it is today.

b 4

What will be the effect of climate change on
ecosystems ?

Our life support system depends on the basic functioning of our ecosystems.
Photosynthesis captures atmospheric carbon dioxide and solar energy and stores
them in organic compounds which are then utilized for subsequent plant growth,
the growth of animals or the growth of microbes in the soil which release CO, via

. respiration into the atmosphere.

The rates of ecosystem processes are dependent on climatic factors in the short
term and carbon dioxide concentration may also modify the rates of
photosynthesis and respiration. In the longer term, climate and atmospheric
carbon dioxide control the structure of ecosystems by selecting species which
together function within them. Changes in climate and atmospheric carbon dioxide
concentrations will, therefore, modify both function and structure in our
ecosystems.

Photosynthesis fixes 120-160 Gt of carbon each year (90-120Gt on land and 30-40
Gt in the oceans). Most land plants have a system of photosynthesis which will
respond positively to increased atmospheric carbon dioxide ("the carbon dioxide
fertilization effect”), but the response varies with species and may decrease with
time. The response to increased carbon dioxide results in greater efficiencies of
water and nitrogen use and may be particularly important in plants of stressed
ecosystems (in arid/semi arid and infertile areas). Photosynthesis will also
increase as temperature and moisture increase and as nutrient availability

increases through the stimulation of the decomposition process by increased
temperatures.

So far there is no incontraverible proof that net terrestrial ecosystem production
has increased.( :iZhere wereE it would be almost impossible to apportion this
between land use effects, fertilization by atmospheric pollutants and climate

change. The extent to which ecosystems can sequester increasing atmospheric
carbon remains o be quantified.

24
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As various species respond differently to various components of the physical
environment, some species in a particular location will be more advantaged than
others by global change. They will then displace other species and communities
and ecosystems will change in structure. Displaced species will be forced 1o
higher latitudes and altitudes, and will be prone to extinction, having no potential
habitat while existing where change is predicted to be greatest. Communities will
not move en bloc and new assemblages of species will form at new locations.
However, a major constraint on the movement of species will be their potential
migration rates which will almost always be less than the rates projected for climate
change. The result is likely to be unstable ecosystems prone to extensive damage
by exceptional events such as drought and fire.

Deforestation and Reforestation

Man has been deforesting the Earth for millennia since the development of shitting cuttivation.
Duning the early part of the century this was mainly in temperate regions, more recently it has been
concentrated in the tropics. Deforestation has thiee potential impacts on climate: through the
carbon and nitrogen cycles (where it can lead to changes in carbon dioxide concentrations);
through the change in reflectivity of terrain when forests are cleared, and through their effect on
the hydrological cycle (precipitation and evaporation).

The destruction of 100,000 square km of tropical forest has been estimated 1o release upto 2 Gt
of carbon (GIC) to the atmosphere, though allowing for replacement by grassland suggests that
nearer 1 GIC is a likely figure. If all the tropical forests were removed, the input is vanously
estimated at from 150 to 350 GtC; this would increase atmosphenc carbon dioxide by 35 to 80
ppmv . The rate of loss of forest is ditficult 10 estimate; probably till the mid-20th century,
deforestation was a more important contributor 10 atmosphenc carbon dioxide than was the buming
of fossil fuels. Since then, fossil fuels have become dominant; one estimate is that around 1980
1.7 GIC was being released annually from the clearing of tropical forests, compared with 5 GIC from
buming of fossil fuels. Carbon dioxide will be absorbed from the atmosphere during the growth,
phase of new forests; it is estimated that the planting of 4 million square kilometres of temperate
forest would withdraw about 1Gt of carbon from the atmosphere per year for over 100 years.

Deforestation can also after climate directly by decreasing the absorption of solar radiation, so
weakening the local heat source and decreasing rainfall. Experiments with climate models predict

that replacing all the forests of the Amazon basin by grassland reduces the raintall over the basin
by about 20%.

How can we limit climate change?

From studies of how quickly ecosytems can adapt to climate change, it may be
relevant to assess what maximum emissions of greenhouse gases would result in
global temperatures changing by, say, 0.1°C or 0.2°C per decade.

Even if we were able to stabilise atmospheric concentrations of the gresnhouse
gases at present day levels (requiring, as we saw above, cutbacks in emission of
S0 - 80% in most gases), this would still not keep climate as it is today; w
already be committed to a global rate of change of about 0.1 C per decade. To limit
global temperature increase to about 0.2 C per decade, emissions of carbon
dioxide would have 1o be reduced by about XX% (calculation to be finalised),
making reasonable assumptions about the effect on CFCs of the Montreal Protocol,

and assuming emissions of other gases remain unchanged.
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What should be done to reduce uncertaiﬁties, and
how long will this take ?

Policymakers will be aware from this assessment that, although an say that
significant climate change is unavoidable, much uncertainty exists in prediction of
global climate properties such as the temperature and rainfall near the surface and

the mean sea level. Even greater uncertainty exists in predictions of regional
climate change.

To reduce these uncertainties large improvements are required in our capability to
model and to observe the global climate system, and to understand it through
studies of the processes that need to be represented in the global models. As far
as the global modelling is concemed, it is particulary urgent to develop coupled
atmosphere -ocean-ice models with increased spatial resolution, incorporating
more realistic formulations of relevant physical, chemical and biological processes.

As far as the processes are concerned, the_main areas of uncertainty are (1) the
role of the clouds which lead to feedback that may amplify or limit the response of
the atmosphere to greenhouse forcing, (2) the changes that can occur in the world
ocean circulation and in the heat intake of the ocean which acts to reduce and
delay surface warming, and (3) the changes that will modify biological activity on
land and in the seas. Detailed field studies of these processes are either planned
or underway.

As far as the global observational capability is concerned there needs to be
increased accuracy and coverage in the observations of the properties of the
atmosphere and oceans, especially those directed to the earlier possible detection
of climate changes and towards the verification of climate models. The main
observational requirements are (1) the maintenance and improvement of ,
observations provided by the World Weather Watch programme of WMO, (2) the
development of major new satellite observing systems to obtain global description
of properties such as three dimensional cloud distribution and rainfall from polar
orbiting platforms, and three dimensional wind fields from a low altitude satellite
covering tropical regions, and (3) a new initiative to establish measurements from
ships and automatic instrumented vehicles, deep sea moorings and shore stations.

International cooperation to carry out all aspects of this work is concentrated in the
World Climate Research Programme and the International Geosphere-Biosphere
Programme. These are large and complex endeavours - the largest coordinated
international scientific programmes yet attempted. To reinforce existing projects
and tackle new scientific problems not only will increased resources be necessary
to support existing research teams in each nation, but an increased supply of
trained scientists will also be essential; this has implications now at all levels of
education. The international community of scientists also needs to be widened to
include more participants from developing countries.

As research advances, increased understanding and improved observations will
lead to progressively more reliable climate predictions. However considering the
complex nature of the problem and the scale of the scientific programmes to be
undertaken we know that rapid results cannot be expected. Indeed further
scientific
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1 advances may expose unforseen problems and areas of ignorance. Surprises are
2 possible; for instance it is worth noting that the "ozone hole" resulting from the
3 effects of CFCs was entirely unpredicted. The box below gives some impontant
4  milestones towards narrowing the uncertainties. :
5 ' :
6
7
8
9
10
11 TIMESCALES FOR
}g NARROWING UNCERTAINTIES

PREDICTIONS OF RATE OF CHANGE OF CLIMATE
(as a result of coupled atmos-ocean models
and befter understanding of the ocean)

PREDICTIONS OF REGIONAL DIFFERENCES IN
CLIMATE INCLUDING WATER RESOURCES (as
a result of higher resolution models and a
better understanding of the water cycle)

IMPROVED RELIABILITY OF PREDICTIONS &
DEFINITION OF RANGE OF POSSIBLE CLIMATE
VARIATION (as a result of models

containing better representations of

clouds, oceans, Ice-sheets, chemistry &
biosphere)

N

N

18¢0

1885

2000

2005
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THE WHITE HOUSE

WASHINGTON

ADDRESS TO WHITE HOUSE CONFERENCE ON SCIENCE AND
ECONOMICS RESEARCH RELATED TO GLOBAL CHANGE

Date: Wednesday, April 18, 1990
Location: J.W. Marriott Hotel
1331 Pennsylvania venue
Washington, D.C. 20004
Time: 2:30 pm

From: D. Allan Bromley /C/

PURPOSE N

To address the closing plenary session of the White
House Conference on Science and Economic Research
Related to Global Change.

BACKGROUND

During the campaign the President raised the issue of
an international conference on global change. He
formalized his intention to host such an event during
his Summit meeting with President Gorbachev on
December 4, 1989, and later on February 5, 1990,
during his speech to the United Nations
Intergovernmental Panel on Climate Change.

PARTICIPANTS

Approximately 190 delegates representing 17 countries,
the European Community (EC) and the Organization for
Economic Cooperation and Development (OECD).

PRESS PLAN

Open.

SEQUENCE OF EVENTS

See Advance Office scenario.
REMARKS

To be provided by speechwriters.
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THE SECRETARY OF DEFENSE

WASHINGTON, THE DISTRICT OF COLUMBIA

1 3 APR 1990

Dr. D. Allan Bromley

Assistant to the President
for Science and Technology

The White House

Washington, D.C. 20500

Dear Dr. Bromley:

This responds to your letter of March 26, 1990 requesting
that the Department of Defense contribute funds for the White
House Conference on Science and Economics Research Related to
Global Change. I am pleased to advise you that I have
authorized the transfer of the $150,000 you requested as our
share of the total cost of the Conference. We are pleased to
participate and wish you success in achieving Conference
objectives.

Should there be any need to obtain additional details on
funding arrangements, please contact Mr. Geoff Cratch at
697-6760.

Sincerely,

TN
e
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“AM-Greenhouse Conference, Bjt, 738<
“Rdministration Criticized for Envircnmental Inactiong
~“By H. JOSEF HEBERT=
"Hesociated Fresgs Writers
WASHINGTON <RP> _ Delegates from 17 nations gathered for a White House
conference on global warming amid criticism Monday from some participants and
snvircnmentaligts that the Bush admimigtration isn’t dealing with the problem.
Senior administration officisls ssid the United States will call for
increased intermational research om moth the science of global warming and
the economic implications of the “‘greennouse’’ ziiact when the two-day
onference tegins Tuesday.
But 23 delegates arrived, envirormentalists chagtised President Bush tor
not calling for specific actions to sase the global warming problem,
including commitments to make Specific reductions in greenhouse pollutarts,
The Sierrs Club, which anmounced a TU advertising campaign to highlight
zoncerns about global warming, called the Whjte House conference an attempt
Oy the administration to shift the rocus ot the issye away from the resd for
pelluticm controls to 3 debate over ®CONOMIC considerations,

tli'E reall SMOKe or the administration’s inactieon on glebal
45rming,’’ £3id Daniel Becker o+ the Sierra Club, "“We know enough now 1o
begin acti 10 ¢ ing today.’" D L

" Some comference participamts also expressed concern about the heauy U.S.

tOCUsS on more research.
“*Im spite of remaining uncertainties on some 35pects ot the issuve, an

etfective response pollicy HUgt be establshed now, without er
g;lgu,” $aid 3 statement [s$ued on behalf o i ons attending from
e European Community.

Laurres Jan Brinkhorst, director-general for the enVironment of the
European Commumity’s Council of Ministers, and Padraig Flynn, envirormental
minister of Ireland, said there was an TUUrgent need for am effective
regponse policy’’ while additicnal research . under way.

Senior administration ocfficials have relterated in recent days that Bush
will ofter no Pew policy proposals to curb the manmade pollution that
ECientisgts agree is causing the earth to warm,

Bush, im remarks that will open the confersrnce, was expectad instead to
tocus on the need for additional research to resolve both scientific
uncertainties about global warming and establish clearer estimates on
eCoOnOmMic costs.

The conference, which is being held just days before Sunday's celebration
of Earth Day, ful+filliz a Campaign promise Bush made to hold an international
conference on global warming eariy in his presidency,

Representatives to the meeting are senior cabinet-level advisers on
Conemics, sClence and the envircrment +rom 17 nations, including the

-
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Bush advisers said they hoped the conference would, for the first time,
givé equal weight to economic and environmental issues related to global
warming and ‘‘ensure the eaconemics will be injected ... into all future
international forums’’ on the subjact.

““Je hope it will raise the level ot debate ... on the science and
economics of global change,’’ said Michael Bozkim, chairmanm cf the
president’s Council of Economic Rdvisers and one of the conference
co=chairmen.

g rumber of European countries, including the Netherlands and West
Sermany, have advocated that industrial rations commit t¢ a stabilization of
carbon dioxide emissions by 2008 through a variety of programs reduging
#nergy neegs.

Carpen dioxide, which is produced in the burning of fossil fuels, s
regponsible for about half the gresnnouse pollutants,

Enuirommental ists have argued that a wide range of actions could be taken
1o conserve energy and reduce greennouss pollutants by requiring the
nanuiacture of more fuel-efficient cars and promoting energy savings in other
ways in homes and Dusinegses.

The Sierrs Club, which has more than 50,0800 membDers, will take tnat
message 1o the public with a series of public service ads featuring actors
such as William Shatmer, John Ritter and Jane Alexander.

The Busn administration has maintained that while there is widespread
agreement that manmade pollutants are caugzing the earth to warm, it’s not
-lear how gevere the problem will be to warrant pollution controls that could
nave widespread economic impact.

The president’s chief science adviser, Rllen Bromley, last week criticized
those who aduocate "‘slam-dunk solutionms’’ to global warming.

““iye cannot sail Blindly inmto the future,’’ said Bromley, another
conference co-chairman.

Some computer models have suggested that manmade pollutants will cavse a3
4-degree to 3-degree Fahrenheit increase (n global temperatures in £@ years
3s the increasing pollution traps heat close to the Earth.

Howsuer, some ScCientists said those projectinns are yncertain and may not
adequately take into account clouds or other factors that might have a
counteracting =ffect.




THE WHITE HOUSE CONFERENCE
o~ ON SCIENCE & ECONOMICS RESEARCH

RELATED TO

GLOBAL CHANGE

AGENDA

MONDAY - APRIL 16, 1990

12:00 p.m.  Early Registration - J.W. Marrioxt Hotel

1331 Pennsylvania Avenue
Washington, D.C.

7:00 p.m. Reception - National Air and Space Museum (Closed to Media)
Hosts: Robert A. Mosbacher, Secretary of Commerce

Richard H. Truly, Administrator of NASA
Martin Harwit, Director, National Air and Space Museum

TUESDAY, APRIL 17, 1990
9:30 a.m. PLENARY SESSION I (Open to Media)

Moderator: Michael J. Boskin, Chairman, Council of Economic Advisors
Welcoming Remarks: Nicholas F. Brady, Secretary of the Treasury

President (;eorge Bush

Goals and Ixpectations for the Conference: D. Allan Bromley, Assistant to the President for
Scicnce and Technology

Opening Remarks by Visiting Delegate: Jan Janowski, Deputy Prime Minister of Poland,
Director of the State Office for Science and Technology Development

11:00 a.m. PLENARY SESSION II (Open to Media)

Moderator: Michael R. Deland, Chairman, Council on Environmental Quality
Theme I - The Science and Economics Research Challenge
Theme II - Integrating Science and Economics Research in the Policy Process
Theme III - Building Partnerships for Science and Economics Research
Presentations:
D. Allan Bromley

Michael J. Boskin
Michael R. Deland



12:00 Luncheon (Open to Media)
Speaker: William K. Reilly, Administrator, Environmental Protection Agency

1:45 p.m. WORKING GROUP SESSIONS (Closed to Media)
Working Group Session I

Working Group Session II

6:00 P.M. Reception at the National Academy of Sciences Building (Closed to Media)

Host:  Frank Press, President of the National Academy of Sciences and
Robert White, President of the National Academy of Engineering

8:00 p.m. Official Delegate Dinner (Closed to Media)
Host: Lawrence Eagleburger, Deputy Secretary of State

Address: Bert Bolin, Professor of Meteorology, Stockholm University, Sweden
Chairman, Inter-Government Panel on Climate Change

WEDNESDAY, APRIL 18, 1990

9:00 a.m.. WORKING GROUP SESSIONS (Closed to Media)
Working Group Session III
Working Group Session IV

12:00 p.m. Luncheon (Open to Media)

Speaker: James D. Watkins, Secretary, Department of Energy

1:45p.m. CONCLUDING SESSION (Open to Media)
Moderator: D. Allan Bromiey

Review of Co-Chairmen'’s Report: Michael R. Deland, for the Conference Co-Chairmen

President George Bush

3:00 p.m. Conference Ends



EXECUTIVE OFFICE OF THE PRESIDENT
COUNCIL ON ENVIRONMENTAL QUALITY
WASHINGTON, D.C. 20500

Michael R. Deland

(202) 395-5080
Chairman
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