book reviews
Advances in Satellite Meteorology. Edited by A. I. Burtsev,
P. N. Belov, and Sh. A. Musaelyan. Translated from the
Russian (Leningrad, 1971) by A. Baruch and D. Lederman.
Translation edited by P. Greenberg. Halsted Press, New
York, 1973. 305 pages. $27.50. Hardbound.
This book consists of a series of papers originally published by the Soviet Hydrometeorological Center. Most of the
papers deal with interpretations of satellite cloud pictures
for weather analysis and forecast applications.
The book's opening article on "Cellular Convection" is
highly theoretical and is only indirectly related to the application of satellite data. As a consequence it does not serve as
a good background article and may tend to discourage the
synoptic meteorologist for whom this book seems to be primarily intended. A subsequent paper is much more appropriate dealing with the identification of various types of cloud
vortices from satellite photographs and their relation with
thermal advection. The thermal advection relationships with
cloud patterns as seen from satellites will interest the field
forecaster.
Also contained in this book are numerous case studies illustrating the synoptic application of satellite cloud pictures.
Although these articles do not present any new information
or interpretative techniques, they do serve the purpose of
validating the fact that satellite-observed cloud patterns are
useful to diagnose circulation features, a fact well-known
by the meteorological practitioner.
There are several articles dealing with the expansion of
temperature and moisture profiles in terms of empirical
orthogonal functions for application to the problem of inverting radiometric data. Here again, these studies do not
offer new information of any significance since numerous
papers dealing with this subject have been reported in the
literature over the past few years. Unfortunately, there are
no papers contained in this book which describe any of
the Russian work on the inference of temperature and water
vapor profiles from satellite spectrometer data.
The several papers on the estimation of cloud-top heights
and surface-skin temperature from satellite window radiation measurements are very out-dated. The papers dealing
with cloud heights are of an applied nature and present
some interesting verification statistics based on conventional
radar measurements. However, the papers on surface temperature estimation only survey the problem and as such
do not yield any results from actual satellite measurements.
Several other articles worth noting deal with relationships
between the cloud field and the fields of moisture and geopotential height. Here again the articles are out-dated since
these satellite applied relationships are established in the
literature.
In summary the book is a diverse collection of papers
which are of a qualitative as well as highly technical nature.
Most of the papers on synoptic applications are too sketchy
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in informative content to be of much use to the student
or practitioner. The highly technical papers dealing with
theoretical models of convection, vertical motion and circulation, or with the statistical modeling of certain meteorological variables are for the most part outdated and some bear
no direct relation to satellite applications. As a result the
title of this book hardly seems justified by the content of
the articles contained therein.—William L. Smith
Aeronomy, Parts A and B. By P. M. Banks and G. Kockarts.
Academic Press, Inc., New York, 1973. Part A: 430 pages,
$28.00, Hardbound. Part B: 355 pages, $24.00, Hardbound.
Parts A and B, $45.00.
These two volumes represent a substantial addition to
the literature on aeronomy and constitute a stock taking
of knowledge in the field near the beginning of this decade.
Aeronomy is defined as the scientific discipline devoted to
the study of the composition, movement, and thermal balance
of planetary atmospheres. However, it is applied only to the
Earth's atmosphere in these volumes. A wealth of data is
included, much of it almost of a handbook nature.
Volume A, consisting of thirteen chapters, concentrates on
the general structure of the atmosphere and on photochemical
effects, with emphasis on the region below 100 km. The first
five chapters provide a brief description of atmospheric structure, largely developing the subject without assumption of
any prior knowledge. The next five chapters set forth the
physics and chemistry that are involved in chemical aeronomy: photoabsorption, solar radiation and photoionization,
photodissociation, collision processes, and aeronomic reactions.
Many data on cross sections and solar spectral irradiance are
presented here. The remaining three chapters deal in considerable detail with atmospheric oxygen and ozone, nitrogen
oxides, and hydrogen compounds.
Volume B deals mainly with the atmospheric region above
100 km, including both neutral properties and the ionosphere.
Three chapters are devoted to the structure of the neutral
atmosphere and exosphere, including diffusion but not the
effects of large-scale motion. The remaining seven chapters
deal with the ionosphere and the physical processes influencing it. Plasma transport under action of electric fields
and neutral atmospheric motion is covered. There is no discussion of the magnetosphere, although schematic views of it
are presented in the introduction and the discussion of polar
wind. Thus the importance of magnetosphere-ionosphere
coupling and the associated atmospheric effects, including
aurora, are not covered.
There are subject and author indexes. Although the chapters are numbered consecutively through the two volumes,
the pages are not, and in using the index it is necessary to
keep in mind that regular type face indicates volume A, and
italic indicates volume B. There are good lists of references at
the end of each chapter.
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The volumes suffer a limitation in that the large-scale fields
of motion are not taken into acount in the considerations
of chemical aeronomy, although they are in the case of
plasma motion. Although most of the relevant chemistry and
physics are presented, their application in the atmosphere is
not always as complete as one might wish. The volumes also
include some errors, such as the identification of rotational
and vibrational energy of molecules as a part of their translational energy, and the inclusion of centrifugal force as a
part of the Coriolis force. In spite of such occasional limitations, the volumes must be regarded as valuable compilations of the physics and chemistry relevant to the study of
aeronomy.—Francis S. Johnson
W a v e Propagation. By Ivan Tolstoy. McGraw-Hill Book
Co., New York, 1973. 466 pages. $18.50. Hardbound.
Though it contains much more, the dominant theme of the
book under review is an attempt to unify the subject of
linear wave propagation by presenting it as an application
of Hamilton's principle of least action. There is much to
be said for this approach, since the principle of least action
appears to provide an elegant and unified approach to the
study of widely diverse physical systems. On the other hand,
its very generality, the fact that it is easier to state the principle than it is to write an expression for the action, makes
it difficult to apply in specific situations. The long history
of attempts to provide a variational formulation for inviscid
fluid mechanics is a case in point. The questions for the
reviewer are first, whether Dr. Tolstoy has succeeded, by use
of Hamilton's principle, in presenting a broad overview of
the subject, and second, whether the book is effective in
general. My answers to these questions will appear in the
course of the review.
The book opens with a short introduction to the calculus
of variations, the use of Hamilton's principle in deriving
the governing equations both for motions in continuous
media and for electromagnetic waves, and a derivation of
energy theorems. In succeeding chapters the author discusses wave motions in fluids as perturbations on various
basic states, wave motions in solids and electromagnetic and
hydromagnetic waves, some useful mathematical techniques,
and, at the end, nonlinear and viscous effects. The book is
intended for advanced undergraduates and first year graduate students, and stays at that level or below it.
The first hint of trouble occurs in the derivation of the
momentum equation for inviscid, compressible flow in the
first chapter. The generalized coordinates are taken to be the
displacement components of an element of the medium.
This definition, unfortunately used throughout the book, is a
curious one, since the concept of displacement is Lagrangian
whereas the author is committed to the use of Eulerian vari-

ables. As the derivation proceeds, it becomes more curious.
A detailed critique is out of place here, but I cannot resist
commenting on the author's habit (also used throughout the
book) of writing the operator d/dt in the Euler-Lagrange
equations which arise from minimizing the action as d/dt
and then identifying the latter as the material derivative.
Its purpose is to enable him to write the momentum equation he has actually derived,
d
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in a form which is almost correct, with the final step being
the transposition of p and d/dt (nee d/dt) on the grounds of
conservation of mass.
The other derivations of the equations of motion in
material media are as confused as the example cited above.
It may be that the author has attempted to spare his readers the complexity of a correct derivation in Lagrangian
variables (Herivel, 1955) in order to give a short and simple
proof. Whatever the reason, the result is inappropriate in a
serious scholarly work. For this reason, the derivations applying to material media are wrong. I feel that Dr. Tolstoy's use
of Hamilton's principle sheds more darkness than light.
Apart from this, the book contains a good deal of useful
material. The treatment of wave motion in rotating, stratified flow is competent, if routine, and the author's broad
knowledge of observational geophysics enables him to give
many illuminating examples of wave phenomena in nature.
In this respect, W a v e Propagation is superior to the comparable book by Eckart (1960), and its level of presentation is
more suitable for use as a text than specialized research
monographs of the type published by the Cambridge University Press. Unfortunately, virtually every chapter is marred by
at least one error and this detracts from the effectiveness of
the presentation. One example has already been cited.
Others are the faulty treatments of the method of stationary
phase in Chapter 2 and of the WKB method in Chapter 3,
the curious statement in Chapter 4 that the approximation
Coriolis parameter == / 0 + fiy
is equivalent to a tangent plane approximation, and a contention in Chapter 8 that the necessity of imposing a
radiation condition for wave propagation in systems of
infinite extent can always be avoided by treating the system
as the limit of a finite system of large extent.
As must be apparent from my comments, I am not enthusiastic about Dr. Tolstoy's book. Though there is much
in the book that is commendable, I feel that on the whole he
has failed either to give the type of broad overview he intended or to provide insight into specialized problems.—
Stanley J. Jacobs
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