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DRAFT REPORT OF THE
50 TH MEETING OF THE EXECUTIVE BOARD

Rome, 27-28 October 1987

5. . Standing Committee on Assessment and Priorities (SCAP)

The Chairman of SCAP, J.C. Kendrew, drew attention to the reportAof

.the meeting held on 26 October (Annex 4). The Executive Board accepted

the suggestion of SCAP in relation to the International Space Year. (ISY),
Toxic Waste Disposal, and the Biological Weapons Convention, and endorsed
the Solar-Terrestrial Energy Programme (STEP), as well as the statement
from the SCOPE-COGENE meeting on the Release of Genetically Designed

Organisms in the Environment, subject to the approval of the Bio-Unions.
The Executive Board agreed in principle to the organization of a second
Conference of the Ringberg type in 1989 that might look at the question
of ICSU's external relations. W.A.Rosenblith was invited to act as Convener
of a Planning Group that would report back to the Executive Board at its

meeting in May 1988.
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SCIENTIFIC COMMITTEE ON SOLAR-TERRESTRIAL PHYSICS

President: Juan G. Roederer
Geophysical Institute
University ol Alaska

Fairbanks, AK 99775-0800 USA
Telephone: (907) 474-5099
Telex: 35414 GEOPH INSTFBK

Vice President: W. Ian Axford

Max Planck Institut fiir Aeronomie
Pustfach 20 )
D-3411 Katlenburg-Lindau, FRG
Telephone: §556-41414

Telex: 963527 AERLI D

Scientific Secretary: Chao-Han Liu
Department of Electrical

and Computer Engineering
University of Illinols
1406 VY. Green, Urbana, IL 61801-2991 USA
Telephone: (217) 333-9005

Telex: 5101011969 UI TELCOM URUD

June 25, 1987

Dr. Jiro Kondo ,
President, Science Council of Japan
22-34 Roppongi, 7 chome

Minato-ku

Tokyo 106, JAPAN

Dear Dr. Kondo:

On behalf of SCOSTEP, I would like to inform you about the Solar-
Terrestrial Energy Program (STEP) which is being planned by SCOSTEP as the
largest venture to date of international cooperation in solar-terrestrial
research. Enclosed please find the document describing the program as well as
initial guidelines for planning and implementing the Program.

Since STEP will be the most important international science program in
solar—terrestrial physics in the 1990s, we urge you to organize your national
efforts as soon as possible. We expect to see strong and active participation
of Japanese scientists in STEP. :

Sincerely yours,

AR QGW

J. G. Roederer
President

487 J—



SOLAR-TERRESTRIAL ENERGY PROGRAM:

A Coumprehensive Study of the Solar-Terrestrial Environment

Initial Guidelines for Program Planning and Implementation

Juan G.. Roederer
SCOSTEP President

I. The STEP Proposal

In June 1986 the SCOSTEP Council approved a proposal presented by the
SCOSTEP Long Range Planning Committee* entitled STEP: A World-Wide Solar-
Terrestrial Energy Program, thus launching what may well become the . biggest
venture of international cooperation in solar-terrestrial research.

The pertinent report (SCOSTEP special publication, 1986) defines STEP as
a coordinated program dedicated to the investigation of energy production,
transfer, storage, and dissipation through the solar—terrestrial environment
(sun, heliosphere, magnetosphere, ionosphere, and atmosphere). It proposes
the interval 1989-1995 for the implementation phase of STEP, and recommends
that the program consist of four concurrent segments: 1) Space-based
Observations and Experiments; 2) Grouand-based, Balloon and Rocket Observations
and Experiments; 3) Theory, Modelling and Siwmulations; and 4) Data
Availability and Exchange.

For the sclentific framework of STEP, the document recommends a focus on
‘the solar-terrestrial environment as a complex interactive system whose total
behavior often drastically departs from the simple superposition of its parts.
An international program of simultaneous and cooidinated observations will be
required, integrated with theoretical studies, computer modelling and
simulations. ‘

The ‘scientific objectives of STEP proposed by the:Planning Group are
summarized as follows:

* Solar Physics:

Solar interior structure and differential rotation; luminosity
variations and links to solar oscillations and solar activity;
interactions of solar plasmas with strong magnetic fields in active
regions; processes determining mass and energy balance in the solar

atmosphere.

* Physics of the heliosphere:
Generation, structure and variability of the solar wind; three-

dimensional properties; plasma processes regulating solar wind flow
and particle acceleration; interactions of dust and other material of

*D.J. Williams and S. Shawhan, Co-Chairmen (USA).
Members: A. Ebel (FRG), P. Maltby (Norway), H. Oya (Japan), D. Rees (UK) and
0. Vaisberg (USSR).



cometary and meteoritic origins with solar radiation and the
terreatrial environment.

* ‘Magnetospheric and ionospheric physics.
Transport of energy, momentum and mass across the bow shock and
magnetopause, through magnetosphere, .ionosphere and into, or out of,
the upper atmosphere; storage and release of energy in the
magnetospheric tail; local sources and sinks of plasma; physical and
chemical processes controlling coupling to the atmosphere.

» Atmospheric physics:
Radiative energy balance and interrelations with chemistry and
dynamics of the thermosphere, mesosphere and stratosphere; vertical
interactions and energy transport to atmospheric reglons below and
above; global effects of solar variability on the thermosphere and
middle atmosphere; the role of the global electric field in
atmospheric transport and chemistry.

As practical benefits of STEP, the Long Range Planning Committee
anticipates lmprovements in understanding in the following areas: planetary
and astrophysical environments; long-term behavior of solar variability,
paleomagnetism and possible climate effects; relationship of the solar-
terrestrial environment with other geophysical regimes. STEP will also lead
to an improvement of the predictability of “weather and climate” in space.

II. Prospects for a core of dedicated spacecraft

After a period of uncertainty, solar-terrestrial research has now
recelved a firm long~term commitment from four major space agencies. Indeed,
it 1s most gratifying to report that NASA, ESA, ISAS and Intercosmos decided
at a recent meeting of their Inter—Agency Consultative Group that solar-
terrestrial science will be their next main collaborative effort, beginning in
1989. The main missions planned for this effort are, in chronological order,
Ulysses (ESA, late 1980's; high heliographic latitude); Exog-D (ISAS, 1989;
polar magnetosphere); Interbol (Intercosmos, 1990; two satellites plus
subsatellite in magnetosphere); Upper Atmosphere Research Satellite (NASA,
1991; ionosphere); Solar-A (ISAS, 1991; solar x-rays); and the International
‘Solar-Terrestrial Physics (ISTP) program satellites Geotail (ISAS/NASA, 1992;
magnetotail), Wind (NASA, 199Z; solar wind), Polar (ISAS, 1993; high latitude
magnetosphere) Prognoz 13 (Intercoemos, 1992; magnetosphere and solar wind),
Solar-Heliospheric Observatory (ESA/NASA, 1994; solar output), and Cluster
(ESA/NASA, 1994; four spacecraft, magnetospheric boundaries). The launch
dates of several of these missions are conditioned to the curreantly expected
schedule of resumption of Shuttle launches, and thus can only be considered as
tentative.

The above spacecraft represent an exciting set of new missions dedicated
to global solar-terrestrial system studies. Together with other spacecraft
not listed above and earlier missions still operational during STEP, they will
yield a formidable in situ data base.

Assuming that the re-start of NASA launches does proceed as planned,

there will be a core of space missions around which, following the well-proven
strategy of the International Magnetospheric Study, SCOSTEP can build a modest



but exciting cooperative program involving ground-based, rocket,.balloon and
aircraft experiments; theory, modelling and simulation studies; and data,
information and analysis mechanisms. This program should be guided by the
STEP Steering Committee and offer an opportunity to contribute significantly
to solar-terrestrial research to all participating countries regardless of the
state of their individual technological capabilities.

III. Course of Sction 1987-89

The STEP Steering Committee should commence its activities immediately
after all members have been appointed. I propose the following as the initial
charge to the Committee: ’ .

1. To develop a consultative process that assures speedy and continuous input
on STEP program planning from the international scientific community, ICSU
unions and committees, the SCOSTEP National Adherents and relevant natiomal
agencles. (The SCOSTEP Secretariat will help with the implementation of this
objective). o

2. To identify a limited set of major scientific questions and problems, in
the multidisciplinary domain of STEP.

3. Given:(i) the core of space missions relevant to STEP, (ii1) the expected
results of currently planned short—term projects of SCOSTEP, (iii) other STP-
related international projects, (iv) the available talent and observational
facilities in potentially interested countries, and (v) the financial
realities in which science will find itself in years to come, to ideatify a
limited number of major, well-defined experimental and theoretical projects
requiring international collaboration that would address some or all of the
sclentific questions identified in task 2.

4. To determine the expected needs in terms of international data,
information and analysis services or centers; to identify needed electronic
mail network and computer systems, infrastructure and logistics; and, in close
collaboration with the World Data Centers and relevant national facilities, to
.develop a plan fo the establishment of a Communication and Data Informaticn
Network (CDIN), a Ground-Based, Balloon, and Rocket (GBR) Situation Center,
Coordinated Data Analysis Workshops (CDAW's), as proposed in the Planning

Group report.

5. To identify the possible benefits for scleace and soclety that could be
derived from STEP and to develop a plan for public information on SIEP.

‘6. To identify possible links to ICSU's International Geosphere-Bilosphere
Program (IGBP) and to establish contact with the ICSU Speclal Committee on
Global Change. (The document "A program for the long-term behavior of the
upper atmosphere and near-space environment"” endorsed by the SCOSTEP Council
and published in STP Newsletter 86—1, could serve as a basis).

‘7. .To organize under SCOSTEP sponsorship (and request cosponsorship from
COSPAR and other SCOSTEP Scientific Adherents) a special meeting in
conjunction with the 1988 COSPAR Meeting, with the purpose of presenting a
draft document on 1-6 above, discussing the scientific framework and
programmatic arrangements that are being proposed for STEP, and seeking the

views of a wider audience of potential participants.



. The first phase of the organization of STEP would be completed with the
forwarding of the recommended scientific program to ICSU with a request for
formal ICSU endorsement and invitation to all ICSU member countries to
participate in STEP. The second phase, to commence in 1989-90, would be the
implementation of STEP. Given the ambitious multidisciplinary scope of STEP
and the limited human and financial resources of SCOSTEP, I propose that by
the time of its implementation, STEP remain as the only operational activity
in scientific cootdination of SCOSTEP.

IV. Potential benefits of STEP: Multi-disciplinary studies and global science.

The goal of seeking an integral understanding of the solar-terrestrial
gystem, as proposed for STEP, will be both difficult and challengiang to
pursue. Difficult, because STEP 1s a multidisciplinary endeavor that requires
the participation of solar physicists and astrophysicists, space plasma
physicists, radio scientists, atmospheric chemists and physicists,
geomagneticians and meteorologists working in concert toward a common goal.
The task will be challenging, because of the many benefits that science and
society can expect to receive.

First of all, let us not forget that we live in a plasma universel . As
early as 100,000 years after the "Big Bang™ the laws of plasma physics started
contributing crucially to the dynamics, distribution, aggregation and
dispersion of mass in the universe. The study of the solar-terrestrial system
allows us to probe and actually measure a wide variety of plasma processes as
they occur in nature. Why do plasmas segregate into discrete regions ‘
separated by thin boundaries that regulate mutual interactions -- almost like
cells in a living organism? How do magnetic fields emerge from turbulent
convection, and how do these magnetic fields organize matter on an
astronomical scale? Indeed, many exciting questions in astrophysics,
especially in relation to the recent discoveries of esoteric objects and
systems in the far reaches of the universe, await answers that STEP may
provide..

At the same tipme, STEP can play a fundamental role in the solution of
sclentific problems much closer to "home”; as such it will have many important
- practical applications. Regarding the latter, we must remember that space, in
particuldar near-earth space, has assumed a c-ucial role as a technological
resource for all countries, advanced and developing alike. Indeed, satellite
systems for communications, weather prediction, navigation and remote sensing
of natural resources today are supporting in an essential way many facets of
socletal operations. The problem is that the medium in which earth—orbiting
spacecraft operate is hostile. Solar-activity coantrolled variations can reach
praportions dangerous to orbital stability, to electronic systems performance,
to shuttle and spaceplane re-entry, even to the life of humans in orbit.
Prediction of "weather and climate” in space is rapidly becoming an economic
necessity, and STEP can help fmprove this predictability.

Regarding the significance of STEP for global geosciences we must
recognize the fact that the solar—-activity controlled outer regions of the
. geosphere play an active long—-term role for life on Earth. without the
protective shield of the magnetosphere, our gaseous envelope would likely have
evolved differently. Without the protective ozone layers in the upper



atmogphere that shield the blosphere Erom solar ultraviolet radiation, life
ftself would have evolved differently, 1f at all. At present, we do not have
firm evidence for any short-term effects of solar disturbances on the lower
atmosphere and the blosphere. What we do know i3 that the upper atmosphere 1is
a dynamically active "input processing” reglon, in which varfable fluxes of
enecgy and mass received from above and below lead to changes whose effects,
in tucn, propagate downwards to lower.altitudes, “"sideways” to other latitudes
and longitudes, and upwards into space. Many important questions remain to be
solved regarding the dynamics and chewnistry of the middle atmosphere, its
coupling to the lower atmosphere, and the response of the geosphere-biosphere
system to variations in solar frradiance and solar disturbance.

Finally, like other parts of the terrestrial environment, the upper
atmosphere and near—earth space have become prone to pollution of
anthropogenic origin. Industrial effluents transported upwards, otrbiting
debris, electromagnetic waves emitted by electric power gcids and high-power
radlo transmitters, jet and rocket engine exhaust, and effects on the
ionosphere by shock waves from powerful explosions on the ground are all
examples of currently known “space pollutants™, Some pose a potential threat
to the long-term integrity of the upper atmosphere and ite protective ozone
layer and may increasingly endanger technological systems and future human
activities in near-earth space. The scientific understanding to be galned
from STEP may go a long way toward helping plan strategies to mitigate hazards
for the twenty-first century soclety.

Juan G. Roederer

January 1987 . .
Temporary address unt{l April 30:
The Johns llopkins University
Applied Physics Lahoratory 4-254
Johns lopkins Road

Laurel, MD 20707
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