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Here is a most unusual and provocative book for
anyone interested in the small-scale physics of the air-
sea interface. Stemming from a symposium held at
The Johns Hopkins University Applied Physics Lab-
oratory in March of 1980, the volume is mainly con-
cerned with results from and the understanding of
radar imagery of the ocean surface, particularly the
synthetic aperture radar (SAR) carried by the SEASAT
spacecraft. This subject is a significant departure
from previous topics appearing in the series of
publications on the Johns Hopkins Oceanographic
Studies, most of which have been concerned with
water mass properties and circulation.

The SAR has provided images of the sea that often
exhibit puzzling and varied features which must be
interpreted in terms of changes in the small-scale
roughness (near 30 centimeters length) of the surface.
The original function of the SEASAT SAR was to
provide imagery of long length surface gravity waves,
from which one might derive a badly needed quanti-
ty, i.e., two-dimensional surface wave spectra, via
Fourier transform techniques. The ocean surface as
seen through the radar’s eye has proven marvelously
more complicated than anticipated, however, with
such additional features as internal waves, current
boundaries, eddies, wind stress variations, rainfall,
oil slicks, and shallow-bottom topographic features
appearing in the radar imagery. While surface waves
with lengths greater than perhaps 100 meters can
often be seen in SAR images as periodic modula-
tions, the functional relationship between the power
spectral density (psd) obtained from the film and the
surface wave psd is essentially unknown. Indeed,
there is much discussion in the book over the basic
hydrodynamic mechanisms that allow long waves to
be imaged via variations in 30-centimeter wave
energy. It follows that the theory of the imaging pro-
cess for the ocean surface is in a relatively rudimen-
tary state.
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The book opens with generalized discussions of
surface wave characteristics by D. M. Phillips and S.
A. Kitaigorodskii, followed by a theoretical exposi-
tion on SAR imaging mechanisms by R. O. Harger,
and a review of the state of our understanding of
oceanic winds by W. J. Pierson. A number of more
detailed research results are presented next, classified
according to winds, waves, and circulation. These are
punctuated by dramatic examples of SAR images,
most of which are of regions off the U.S. east coast
(thereby revealing the geographical orientation of the
contributors to the book). The clear emphasis of the
research papers is on geophysics, not radar technol-
ogy. Then follows reproduction of some 21 full-
swath SAR images of the western North Atlantic,
New England, and the central Atlantic states, pre-
pared by symposium organizer R. C. Beal; these il-
lustrate the myriad land and ocean features that char-
acterize SEASAT radar images.

This volume represents the first organized exposi-
tion of the oceanic results from SAR and, as such,
clearly deserves a place on the bookshelves of anyone
interested in this phase of the subject. Beyond this
audience, however, there should be considerable in-
terest on the part of oceanographers, marine meteor-
ologists, and forward-looking civilian and military
users of the sea. The results presented here are so un-
usual and compelling that the future will almost of
necessity see additional imaging radars in space;
however, a great deal of research work remains to be
done before maximum use can be made of such an in-
strument.
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