1 October 1976, Volume 194, Number 4260

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the pre-
sentation and discussion of important issues related to
the advancement of science, including the presentation
of minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
including editorials, news and comment, and book re-
views—are signed and reflect the individual views of the
authors and not official points of view adopted by the
AAAS or the institutions with which the authors are affil-
iated.

Editorial Board
1976
FRANK PRESS
FRANK W. PUTNAM
MAXINE SINGER
ARTHUR M. SQUIRES

1977

DoNALD KENNEDY
NEAL E. MILLER
RAYMOND H. THOMPSON

ALFRED E. BROWN
JAaMEs F. CRow
HANs LANDSBERG
EDWARD NEY

WarRD GOODENOUGH
CLIFFORD GROBSTEIN
H. S. GuTowsKy

N. BRUCE HANNAY

Editorial Staff

Editor
PHiILIP H. ABELSON

Publisher Business Manager
WiLLiAM D. CAREY HaANs NussBaAUM

Managing Editor: ROBERT V. ORMES

Assistant Editors: ELLEN E. MurpHY, JOHN E.
RINGLE

Assistant to the Editors: RICHARD SEMIKLOSE

News and Comment: JOHN WALSH, Editor; PHILIP M.
BorFFEY, LUTHER J. CARTER, BARBARA J. CULLITON,
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS
WADE. Editorial Assistant, SCHERRAINE MACK

Research News: ALLEN L. HAMMOND, WILLIAM D.
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR
L. ROBINSON, GINA BARI KOLATA, FANNIE GROOM

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN-
FIELD, JANET KEGG

Cover Editor: GRAYCE FINGER

Editorial Assistants: JOHN BAKER, ISABELLA BouL-
DIN, MARGARET BURESCH, ELEANORE BuTz, MARY
DORFMAN, SYLVIA EBERHART, JUDITH GIVELBER,
CAITILIN GORDON, CORRINE HARRIS, NANCY HART-
NAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, RUTH
KuULSTAD, MARGARET LLOYD, JEAN ROCKwWO0OD, LEAH
RyAN, Lois ScHMiTT, YA LI SwWIGART, ELEANOR
WARNER

Guide to Scientific Instruments: RICHARD SOMMER

Membership Recruitment: GWENDOLYN HUDDLE;
Subscription Records and Member Records: ANN RAG-
LAND

Advertising Staff

Director Production Manager
EARL J. SCHERAGO MARGARET STERLING

Advertising Sales Manager: RICHARD L. CHARLES

Sales: NEw YORrk, N.Y. 10036: Herbert L.. Burklund, 11
W. 42 St. (212-PE-6-1858); ScoTcH PLAINS, N.J. 07076:
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI-
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich-
igan Ave. (312-DE-7-4973); BEVERLY HiLLs, CALIF.
90211: Winn Nance, 11 N. La Cienega Blvd. (213-657-
2772); DoRrseET VT. 05251: Fred W. Dieffenbach, Kent
Hill Rd. (802-867-5581)

EDITORIAL CORRESPONDENCE: 1515 Massachu-
setts Ave., NW, Washington, D.C. 20005. Phones:
(Area Code 202) Central Office: 467-4350; Book Re-
views: 467-4367; Business Office: 467-4411; Circulation:
467-4417; Guide to Scientific Instruments: 467-4480;
News and Comment: 4674430; Reprints and Per-.
missions: 467-4483; Research News: 467-4321; Review-
ing: 467-4443. Cable: Advancesci, Washington. Copies
of “‘Instructions for Contributors’’ can be obtained from
the editorial office. See also page xi, Science, 26 March
1976. ADVERTISING CORRESPONDENCE: Room
l1)7E406,_11815§V 42 St., New York, N.Y. 10036. Phone: 212-

SCIENCE

A New Window on Our Planet

Space research is yielding an increasing body of new knowledge and prac-
tical applications. Conspicuous examples are the results from the Vikings and
the success of communications satellites. Yet an important multidisciplinary,
multinational series of global studies is receiving little notice. The enterprise
was born 23 July 1972 with the launching of the first Earth Resources Tech-
nology Satellite (ERTS-1) by the National Aeronautics and Space Adminis-
tration. Since that time, most of the solid earth has been imaged, much of it
repeatedly, and scientists and engineers have been exploiting the data. Some
of their findings are displayed in a recently published professional paper* of
the U.S. Geological Survey which contains about 90 articles on eight major
topics, including applications to cartography, geology and geophysics, water
resources, land-use mapping and planning, environmental monitoring, con-
servation, and oceanography.

Utilization of data from ERTS-1 has been widespread. Some 100 nations
are participating. Application to cartography and geology and geophysics are
numerous. This was evident at the International Geological Congress in
Sydney, Australia, during August 1976.

ERTS-1 is in a near-polar orbit about 918 kilometers above the earth. It
circles the earth every 103 minutes and views each area of the earth every 18
days. ERTS-1 obtains images in four bands of the spectrum—a0.5 to 0.6, 0.6
to 0.7, 0.7 to 0.8, and 0.8 to 1.1 micrometers. Data from the images can be
combined to produce false-color pictures or can be analyzed by computer.

A particular advantage of ERTS-1 is the periodic coverage. Images
obtained at different times can be compared and short-term or long-term
changes evaluated. For example, variations in the chlorophyll content of
fields can be detected. Healthy plants contain more chlorophyll than sickly
ones. Thus, information on crop prospects can be garnered. The images also
show the extent of forests. By comparing winter and summer data, the
abundance of deciduous trees can be established. Yet another example is in
management of water resources. In many areas of the world, regulation of
reservoirs fed by melting snow is vital. By studying successive ERTS
images and related ground data, better management is possible.

Longer-term periodic coverage may prove to be particularly important.
One of the chapters of the USGS professional paper is devoted to the
mapping of Antarctica, especially its coastal areas. The images will be part
of a historical record which will show changes in the size, shape, and
position of such features as ice shelves, glaciers, and ice tongues. With
continuing monitoring of such features, ERTS-1 or its successors may well
provide the first substantive indication of global climatic changes.

Another important advantage of the ERTS system stems from the height
at which the satellite moves. Thus, an image covers an area of 34,000 km?2,
about 1000 times that covered in an aerial photograph from a high-flying plane.
In consequence, large-scale features of the earth have been identified that
had previously gone unnoticed. Of particular importance to economic
geology is the discovery of large-scale linear and curvilinear features.

Scanning the articles in the USGS publication, one can find evidence that
the ERTS-1 venture is more than a simple exercise in photography whose
potential will be quickly exhausted. It is clear that in 4 years scientists and
engineers have found many other uses for the data. Moreover, with experi-
ence the power of the applications has increased. For example, images
obtained from rocky terrain tend to appear as only slightly varied shades of
gray. However, with electronic data processing, it becomes possible to
identify the delicate shades as different rock formations.

The scientists using the ERTS-1 images are enthusiastic. Many feel that
such satellites will be of great help to all nations in coping with natural
resource and environmental problems, and that the ERTS data could not
have become available at a more propitious time.—PHILIP H. ABELSON

*R. S. Williams, Jr.,and W. D. Carter, Eds., ““ERTS-1: A new window on our planet,”’ U.S. Geol.
Surv. Prof. Pap. 929. (Government Printing Office, Washington, D.C. 1976). Paper, $13.



