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Space Studies Board

On Scientific Assessment of NASA's Solar System
Exploration Roadmap

Membership Report

On August 23, 1996, Committee on Planetary and Lunar Exploration Chair Ronald
Greeley and Space Studies Board Chair Claude R. Canizares sent the following
letter report to NASA Science Program Director for Solar System Exploration
Jurgen Rahe.

In your letter of March 26, 1996, you requested that the Committee on Planetary
and Lunar Exploration (COMPLEX) assess NASA's Solar System Exploration
Roadmap 1s and report on the degree to which the Roadmap is responsive to the
scientific priorities outlined in past National Research Council (NRC) reports.
COMPLEX understands that you need this assessment by September 1, 1996,
because the Roadmap is an integral part of a new solar system exploration
strategic plan to be developed by NASA this fall.

As you requested, the assessment was conducted at COMPLEX's June 24-28,
1996, meeting held at the National Academies' Arnold and Mabel Beckman Center.
The assessment was based on material sent to committee members for review
prior to the meeting, extensive briefings by Dr. Larry Soderblom of the Roadmap
development team, and subsequent discussions in executive session throughout
the week of the meeting.

COMPLEX finds the goals and objectives set forth in the Roadmap to be generally
consistent with the recommendations and priorities contained in past NRC reports,
including An Integrated Strategy for the Planetary Sciences: 1995-2010 ,2 The

Search for Life's Origins: Progress and Future Directions in Planetary Biology and
Chemical Evolution, 3 and Origin and Evolution of Life—Implications for the

Planets: A Scientific Strategy for the 1980s. 4 Moreover, the fact that the Roadmap

was developed jointly by scientists and technologists is a strength consistent with
recommendations in the 1995 NRC report Managing the Space Sciences. 5
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COMPLEX's general assessment of the Roadmap is that it outlines a rich and
ambitious program of planetary exploration through the year 2012. In particular,
COMPLEX commends the Roadmap development team for adopting an approach
to planetary exploration advocated by the Integrated Strategy, that is,
systematically addressing key physical and chemical processes rather than taking
the more traditional approach of cataloging and classifying planetary bodies.

It is, however, important for the Roadmap's scientific objectives to be brought into
sharper focus with some indication of priorities for study and critical measurements
to be made. Although COMPLEX recognizes that NASA committees will be
charged with identifying priority mission sets, it notes that the Roadmap, in its
current form, provides no obvious framework within which such priorities can be
set. COMPLEX also notes that the Integrated Strategy's highest priorities for solar
system exploration, i.e., intensive studies of comets, Mars, and the Jupiter system,
are not singled out for special attention, although all are, admittedly, included in the
Roadmap.

Three other specific issues that COMPLEX wishes to raise here concern the
guests related to human destiny and life's origins and the issue of nonflight
programs. The human destiny quest is disconnected from the actual proposed
campaigns and their scientific objectives. The connection should be clearly stated
in the Roadmap report. The quest regarding life's origins is recognized as a high
priority in previous NRC studies, 6,7 but it is essential that the Roadmap's stated
expectations for fulfilling the quest not be exaggerated. This part of the Roadmap
report should be carefully assessed to ensure that it rests on realistic statements.
COMPLEX also notes that the Roadmap does not recognize the role of nonflight
programs. Although their exclusion may have been a consequence of the
Roadmap development team's charter, it is clear that laboratory experiments,
modeling, Earth- and space-based telescopic observations, and field studies are
essential to an understanding of the solar system, as documented in NRC reports.
8,9,10

Despite these shortcomings and other criticisms outlined in the accompanying
Assessment, the program of planetary exploration described in the Roadmap has
both significant potential for scientific discovery and the prospect of wide public
appeal. The Space Studies Board and COMPLEX recognize that the Roadmap is
an evolving document and that modifications will be made in response to changing
circumstances and new developments (e.g., the recent announcement of the
possible discovery of microfossils in a martian meteorite). Accordingly, we offer our
services to you should you wish a review of a later draft of the Roadmap. In
addition, the SSB and COMPLEX, in particular, look forward to the implementation
of the Roadmap and will be pleased to review this phase of the solar system
exploration program at an appropriate time.
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