The United States Global Change
Research Program (US/GCRP):
An Overview and Perspectives
on the FY 1991 Program
1. Summary
The United States Global Change Research Program
(US/GCRP) represents an integrated, governmentwide scientific effort designed to document, understand, and predict changes in the global environment
as the foundation for national and international policy-making. The President's budget message to the
United States Congress for fiscal year (FY) 1991 proposes spending $1,034 billion on the GCRP, an increase of $375 million or 5 7 % over FY 1990. The
budget details a coordinated program of research that
involves seven agencies and includes a major new
initiative: the earth observing system (EOS).

2. The origins and context for
a United States Global Change
Research Program
The earth and its environment are changing on time
and spacial scales unknown to humankind. World
leaders are moving aggressively to address the economic and social implications of these changes, making global environmental issues central on the agenda
of international affairs. Summit meetings, ministerial
conferences, and seminars on the "health of planet
Earth" are all testimony to the fact that world leaders
are faced with unparalleled pressures to develop and
implement policies and responses to the perceived
changes.
a. A focus on

science.

The uncertainties in scientific
knowledge—the
knowledge that leads to understanding of the controlling global and regional process and to their
trends and patterns—are central to any discussion of
global change. It is this uncertainty that limits the
ability of science to predict, with acceptable accuracy, the future behavior of the earth system. These
realities, taken in total, place upon the international
scientific community a responsibility to expand scientific knowledge and predictive models of the fun-
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damental and controlling processes that govern the
natural balance of the total earth system. The response of the international and domestic scientific
community has been remarkable with its recognition
of the need for a worldwide network of global- and
regional-scale research programs.

The origins of the current revolution in scientific
thinking about what is now referred to as "Earth System Science" (ESC) had their beginnings with such
large-scale earth sciences research efforts as the International Geophysical Year (IGY), and later in the
Global Atmospheric Research Program (GARP) and
the World Climate Research Program (WCRP). The
concepts that now underpin much of the current ESC
thinking evolved during the mid-1980s by such pioneering work as the U.S. Committee for an International Geosphere-Biosphere Program of the U.S.
National Academy of Sciences and by the Earth System Science Committee (ESSC) of the NASA Advisory
Panel. These were efforts of the scientific community
and they were the precursors of a revolution in scientific thinking about the sciences of the earth and
the interactions that inevitably control the natural balance of the earth system. The central concept that
lies at the nucleus of this thinking is that one must
treat the earth as an integrated system of complex and
interacting parts, the study of which both evolves out
of, and transcends, traditional disciplines. The gestalt
thus created, which many call "interdisciplinary," is
more expansive than the simple sum of the disciplines associated with the concept. It creates a new
framework for thinking about the science and the
functions of the earth system. These concepts and the
experience with the early large-scale earth science
research programs, led directly to the concept of a
US/GCRP.

3. A planning framework to develop a
coordinated United States Program
The planning and initial implementation of the US/
G C R P is founded on three simple premises—premises that, remarkably, converged in the late 1980s:
1) The sciences essential to an understanding of
global change have matured dramatically in the past
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several decades and can begin to address the full
range of global change research issues.
2) The methodologies and research tools to address
the global scales of change are rapidly maturing and
can be fully operational in the 1990s (e.g., earthobserving satellites, supercomputers for global-scale
models and for information-management systems,
advanced instrumentation and measurement systems,
and platforms for ground- and ocean-based research
and observation).
3) The national and international infrastructures
and commitment to the global change research
agenda are basically in place, with such elements as
the World Climate Research Programme, the International Geosphere-Biosphere Programme, the science planning mechanisms of the U.S. National
Academy of Sciences (NAS) and the International
Council of Scientific Unions, and the intergovernmental support provided by bodies of the United Nations (i.e., W M O , I O C , U N E P , etc.).
It is remarkable that these three vital components
of global-scale research converged at this time, as
these are essential to the mounting of such a grandscale research program.
Taken together, these developments provided the
framework within which a U S / G C R P could evolve.
The agencies of government with global and regional
environmental science responsibilities and the scientific community, particularly the NAS, have developed the U S / G C R P to address the challenges of
understanding and predicting the complex dynamics
of the global environmental system. An unprecedented partnership has evolved, characterized by uncommon collaboration and cooperation, and by new
methods of planning and program implementation.
The central government agency "players" in this effort are working through the Committee on Earth Sciences, a committee of the Federal Coordinating
Council on Science, Engineering, and Technology,
established in late 1987 by the science advisor to the
president. The Committee on Earth Sciences, more
commonly known as the " C E S , " has developed three
important documents during the past year: 1) an overarching strategy to guide the evolution of the
United States's approach to global change research
(see " O u r Changing Planet: A U.S. Strategy for
Global Change Research," a January 1989 document
that accompanied the President's fiscal year [FY]
1990 budget to the U.S. Congress), 2) a research plan
that details the federal agencies' long-range scientific
program and the specific plans for the FY 1990 program (see " O u r Changing Plant: The FY 1990 Research Plan," released on 31 August 1989), and 3) a
document which details a major program and budget
initiative for a FY 1991 (see " O u r Changing Planet:
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The FY 1991 U.S. Global Change Research Program").
The g o v e r n m e n t agencies w o r k i n g w i t h and
through the CES, and with the science community,
have evolved a strategy for planning and action based
on five basic tenets:
• recognize science as an integral part of the policy process;
• maintain a partnership among and between all
participants;
• focus on interdisciplinary science and on interactions and interfaces;
• foster a "parallelism" in planning and action;
and
• guide the U S / G C R P with a set of priorities, evaluation criteria, and agreed-upon roles for agencies
and the CES.
a. Recognize
policy

science

as an integral part of the

process

The need for strong and well-designed relationships
between the policy processes of governments and the
science that underlies the need for such policy development and implementation has always been recognized, but often has not been a fully integrated
process. The U S / G C R P evolved from the need to dramatically increase our understanding of earth system
processes and to more adequately support the policy
process in the United States and abroad. The overarching goal of the program explicitly states that the
program should " . . .establish the scientific basis for
national and international policy formulation and decisions relating to natural and human-induced
changes in the global environment and their regional
impacts." Such a scientific framework is characterized by a series of high-priority questions that give
focus to the program; examples are the following:
1) W h a t is the role of clouds in the earth's radiation and heat budgets?
2) H o w do the oceans interact with the atmosphere in the storage, transport, and uptake of heat?
3) W h a t is the relative importance of the oceans
and terrestrial biosphere as sinks for fossil fuels carbon dioxide, and how do they change with time?
4) W h a t are the major sources responsible for the
current increases in atmospheric nitrous oxide and
methane?

5) W h a t ecosystems are most sensitive to global
changes, and how can natural change in ecosystems
be distinguished from change caused by other factors?
6) W h a t are the natural ranges and rates of change
in the climate and environmental systems?
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7) W h a t kinds of empirical data are needed to
measure and understand human interactions in
global change?
8) W h a t impacts do other factors, e.g., particles,
have on the upper atmosphere and how are they coupled to other atmospheric regions?
A policy development process has evolved within
the executive branch, with the focus being the Working Group on Global Change of the Domestic Policy
Council, a Cabinet-level body, that supports the total
U n i t e d States G o v e r n m e n t ' s interests in global
change issues. This policy framework fully integrates
and directly involves the CES, and hence the scientific aspects of global change. The CES has been
charged with the responsibility of being the single
focal point for the development and coordination of
the United States scientific programs for global
change, both domestically and internationally.
b. Maintain

a partnership

among and between

all

participants

A partnership has evolved among and between all
the relevant organizations and agencies of the United
States G o v e r n m e n t responsible for the s c i e n c e
agenda of global change. Similarly, a partnership has
evolved between the relevant committees and boards
of the NAS and the CES. The Committee on Global
Change (CGC) of the NAS has been extraordinarily
effective in fostering that partnership. Within the CES,
there has been a conscious effort to not designate or
imply that there are " l e a d " agencies. Leadership is
distributed among the agencies, with each contributing their strengths to the planning and implementation process. T h e p a r t n e r s h i p " c o n c e p t " is
fundamental to the workings of the CES, with a commitment to a substantive level of coordination and
cooperation. The CES attempts to work in a " n o surprises" mode, so that all agencies are fully aware of,
and involved in, the work of the committee. The
same philosophy is operative in the relationship with
the N A S / C G C , including joint meetings, substantial
"cross" review and coordination of the work, and
jointly developed strategies and definitions. A highly
productive partnership has evolved between the NAS
and the CES, one that has substantially fostered the
development of a more fully coordinated national
strategy for the science of global change.
c. Focus on interdisciplinary
interactions

and

interfaces

science

and on

The scientific strategy of the NAS and its international
counterpart, the International Geosphere-Biosphere
Programme, is founded on the premise that the essential scientific issues and questions that must be
addressed are found in the more interdisciplinary as-

pects of science and at the interfaces among the interacting components of the earth system. The CES
science program is similarly founded on that premise,
and on an additional premise that the implementation
of a global change research program will require a
careful crafting of cooperation across many interfaces. An effective U S / G C R P will, by necessity, involve a wide range of institutions and bodies within
and among (i) the academic and numerous scientific
communities within the United States and internationally; (ii) the agencies of governments domestic
and abroad; (iii) the several intergovernmental bodies
with global change agendas (particularly United Nations bodies and programs); (iv) the environmental
community; and (v) the private sector (particularly
industry and business). This complex network comprises the framework within which the total program
must evolve, both domestically and internationally.
Taken together, these form what might now be called
the "International G l o b a l Change Research Programme." Fostering cooperation across these many
interfaces of science and institutions, and facilitating
interactions among these components is the challenge the CES has accepted for the US/GCRP, working both domestically and internationally.
d. Foster a "parallelism"

in planning

and

action

Program planning and development between the science community and the implementing programs of
federal agencies of government has historically been
primarily sequential, with implementation plans
seemingly a necessary follow-on to scientific planning within the NAS or other scientific bodies. The
agenda of global change research, with the seemingly
unyielding time constraints imposed by the dynamics
of global environmental processes, demands a new
strategy. A conscious decision was made to plan and
develop implementation strategies in a more nearly
parallel fashion, between the science community and
the CES. Therefore, there evolved a "parallelism" for
the working arrangements among and between the
agencies, with the NAS, with the international scientific community, and with our other partners, domestic and abroad. Many mechanisms to facilitate
and implement this have evolved, such as joint review of documents, cross-linking and planned liaison
between each other's panels and working groups,
joint meetings, etc. Its has resulted in a much more
rapid development and timely release of both CES
and NAS strategy and planning documents. As a consequence, both the C G C and the CES have been able
to publish key documents in less than one year.
e. Guide

the US/GCRP

evaluation
agencies

criteria,

with a set of
and agreed-upon

priorities,
roles for

and the CES
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The U S / G C R P draws upon the strengths of existing,
fundamental discipline science to develop the interdisciplinary scientific approaches that an integrated
earth sciences research program demands. To field
an. effective array of scientific studies, there needs to
be a framework for the allocation of resources: financial, human, and facilities infrastructure. That framework for the CES and the U S / G C R P consists of three
elements:
• A priority framework
• A set of evaluation criteria
• A set of agreed-upon roles for the agencies and
the CES and its members.
1.

T H E PRIORITY

FRAMEWORK

The CES developed and has implemented a multilevel priority-setting framework that is being used to
focus and integrate program development and budget
proposals for the FY 1991-95 time frame. This framework contains three levels of priorities to be met in
developing a US/GCRP. These priorities were designed to ensure that the program makes rapid progress t o w a r d r e s o l v i n g t h e m o s t s i g n i f i c a n t
uncertainties. The framework also embodies the
premise that some level of effort is necessary in all
the scientific activities to achieve the ultimate goal of
reliably modeling the earth system.
The priority framework should be viewed as a set
of relative priorities, rather than absolute. They are a
f r a m e w o r k to address those research questions
which, if addressed effectively, would produce significant early improvements in our ability to understand and model the interactive earth system. For
example, improving our ability to accurately predict
climate change and its implications is the highest
priority for the U S / G C R P at this time. In that context,
there is little disagreement that the performance of
existing general circulation models currently suffers
from an inability to accurately simulate clouds and
cloud processes, hence, the position of the role of
clouds as the top priority in the Climate and Hydrologic Systems element of the US/GCRP. However,
concurrent progress in high-priority activities in all
science elements is necessary for the U S / G C R P to
achieve its overall goals.

• Scientific merit: The proposed work must be scientifically sound and of high priority.
• Readiness: The level of planning must be high,
the capabilities of high quality and in place, and the
research likely to produce vital and needed advances.

• Linkages: Interagency partnerships and international connections are sought by the CES.
• Costs: The CES considers whether the identified
resources are adequate and whether they represent
an appropriate share of total available resources (e.g.,
an appropriate balance between space- and groundbased program elements). Prospects for joint funding,
and the degree of long-term resource implications are
evaluated.
• Enhancements to existing US/GCRPs: If research
activities equally meet the above criteria, enhancements to approved elements of the program must be
addressed before new initiatives are funded.

• Agency approval: Proposed programs or activities must be approved by the agency or agencies.

3.

A SET O F A G R E E D - U P O N R O L E S FOR THE
A G E N C I E S A N D THE C E S A N D ITS M E M B E R S

The CES and the agencies have developed a set of
role statements that specifically define each agency's
or office's respective role in the US/GCRP. Taken together, these documented roles set the working
framework for the development of coordinated US/
G C R P and a truly government-wide integrated program and budget.

4. The building of the FY 1991
program
The priority-setting framework was used to develop,
evaluate, and integrate individual federal agency
contributions to the US/GCRP. Using the priority
framework and evaluation criteria as a template, all
proposed research activities first had to demonstrate
that they contributed to the overarching goal of the
US/GCRP:

Within each science element, The CES evaluates proposed research in light of several evaluation criteria:

To gain a predictive understanding of the interactive physical, geological, chemical, biological, and social processes
that regulate the total earth system, and hence, establish
the scientific basis for national and international policy formulation and decisions relating to natural and human-induced changes in the global environment and their regional
impacts.

• Relevance/contribution: The research must address the overall goal and one or more of the three
key scientific objectives of the program.

Thus, a proposed project had to clearly be part of a
broad national and international scientific endeavor
aimed at developing a capability to not only under-

2.

T H E SET O F E V A L U A T I O N CRITERIA
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stand, but predict both natural and human-induced
changes in the global environment. In some cases,
projects were included to address near-term goals by
focusing an aggressive, limited-duration attack on
some key aspect of the earth system (e.g., stratospheric ozone depletion or the role of ocean-atmosphere interactions in the tropical Pacific (El Nino) in
determining year-to-year climate variability over
North America). In other cases, projects were included to address long-term national goals to document, broaden understanding, or to predict changes
in the earth system on a global scale. NASA's EOS,
proposed for FY 1991, is one such initiative.
O n c e having passed this first filter, all proposed
research efforts had to demonstrate that they contributed directly to one or more of the three scientific
objectives or integrating priorities of the U S / G C R P :
• establish an integrated, comprehensive program
of documenting the earth system on a global scale
through observational programs and data-management systems;
• conduct a program of focused studies to improve
our understanding of the physical, geological, chemical, biological, and social processes that influence
earth system processes and trends on global and regional scales; and
• develop integrated conceptual and predictive
earth system models.
The priority framework provided a relative ranking
among the seven interdisciplinary science elements,
which identifies the most pressing scientific uncer-
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tainties. Given the importance of global climate
change and the policy issues raised by it, improving
our ability to anticipate, assess, and address the issues associated with climate system changes is given
the highest priority in the program. However, CES
recognizes the need to maintain a long-term commitment and an appropriate level of effort to all seven
science elements including adequate support for the
data and information management activities required
by the program.
The science priorities in the current research plan
probably represent the most dynamic feature of the
US/GCRP. As new insights in earth system processes
are gained, and new problems and research needs
are identified in response to that new understanding,
the details of the science priorities will change. In
essence, the evolution of the science priorities will
be a measure of the success of the US/GCRP.

5. An overview of the FY 1991 budget
In summary, the U S / G C R P and the budgets for the
FY 1991 will significantly expand research, data gathering, and modeling activities with both near- and
long-term scientific and public policy benefits. Its
goal of improved predictive models of the integrated
earth system and a better understanding of human
interactions with this system, is designed to provide
direct benefits by anticipating and planning for impacts on commerce, agriculture, energy, resources
utilization, and human safety.
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Now Available—
RADAR IN METEOROLOGY
edited by David Atlas

This landmark volume, the work of more than 200 contributors, brings alive the remarkable
achievements of the past four and one-half decades of radar meteorology. Organized into
three segments, the book covers the history, current status, and expected developments in the
technological, scientific, and operational subject areas. This is much more than a narrow
treatise on radar meteorology. Although the technological chapters deal explicitly with
various aspects of the instruments, remaining chapters discuss a broad spectrum of scientific
and operational problems such as cloud microphysics and dynamics to synoptic meteorology,
nowcasting, severe-storm detection and warning, and hazards to aviation such as low-level
wind shear.
Radar in Meteorology, a product of the entire meteorological community, represents an
unprecedented compendium of knowledge in the field. This book is especially timely since
the field is about to explode as a result of widespread installations throughout the United
States of the most modern Doppler radar yet. Corresponding developments are taking place
in Europe and Asia. When viewed in the context of the striking advances in parallel fields of
space observation, computer technology, information handling and display, communications,
and numerical modeling of meteorological and oceanic phenomena, the outlook for the
future is breathtaking.
In addition to its value for radar meteorologists, the book will be of special use to students,
scientists, technologists, and operational staffs in forecasting and aviation meteorology. It
will serve as a guidebook to decision-makers who must set priorities for the future.
Dedicated to the memory of Professor Louis J. Battan, this volume is the result of the 40th
Anniversary Radar Meteorology Conference (Boston, November 1987), which
commemorated the anniversary of the first Radar Conference (MIT, March 1947).
1990

420 illustrations/b&w and color
$75 AMS Members/$95 List (Cloth)

806 pages

ISBN: 0-933876-86-6
Please add $5 for shipping & handling

Send prepaid orders to:

American Meteorological Society
45 Beacon Street
Boston, MA 02108
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Publications from the World Meteorological Organization

INTERNATIONAL CLOUD ATLAS, VOLUME II
This revised edition of the CLOUD ATLAS offers almost 200 photographs, over half in full color, of every cloud formation
classified by the international system of identification. A WMO description accompanies each beautiful plate. An oversized
format, fine photographic reproduction, and lavish hardcover binding make the book a must for the serious amateur as
well as the seasoned professional. Volume II is available in both French and English.
ISBN: 92-63-12407-8
Published in 1987

B&W and color photographs
212 pages

Cost: $78 plus
$4 postage and handling

Also of interest. . .
INTERNATIONAL C L O U D A T L A S

(Abridged Edition)

MARINE C L O U D A L B U M

This abridged edition of the INTERNATIONAL CLOUD ATLAS
contains the essential material required in the daily work
of meteorological observers at surface stations. English
language edition only.
Published in 1956
Hardcover
62 pages
72 photographic plates
Cost: $47 plus $4 postage and handling

Containing 38 color photographs of cloud formations
found at sea, this beautiful book is a valuable resource for
ships' officers and other professional marine cloud
observers.
Published in 1987
Hardcover
Color photographs
ISBN: 92-63-10659-3
Cost: $20 plus $4 postage and handling

CLOUD SHEET

INTERNATIONAL C L O U D A L B U M FOR O B S E R V E R S
IN AIRCRAFT

This poster, printed on glossy paper, contains 38 full color
cloud photographs accompanied by WMO classification.
Particular cloud photographs were selected to assist
marine observers, but the poster will be a colorful and
fascinating addition to home and classroom.
Poster
Color photographs
Cost: $5 plus postage and handling

This publication contains photographs from the
INTERNATIONAL CLOUD ATLAS specifically for use by
observers in aircraft.
Hardcover
32 photographic plates
Cost: $15 plus $4 postage and handling

Send check or money order in US dollars to:
American Meteorological Society
45 Beacon Street
Boston, MA 02108
(617) 227-2425
Name

—

—

Shipping Address
City/State/Zip
Residents of countries other than the US and Canada should direct orders to:
The Secretary-General, World Meteorological Organization, PO Box 5, CH-1211 Geneva 20, Switzerland.

Bulletin

American Meteorological

Society

513
Unauthenticated | Downloaded 01/09/23 07:41 AM UTC

