book reviews
Climatic Fluctuations of the Ice Age. By Burkhard Frenzel.

Translated from the German (1967) by A. E. M. Nairn. The
Press of Case Western Reserve University, Cleveland and
London, 1973. 306 pages. $22.50. Hardbound.
Frenzel's book is an absolute mine of information on paleoclimatology. The findings from some 856 references are
carefully distilled and a synthesis made of the changing
climatic patterns over Europe and Asia during the six warm
and six cold periods prior to the present warm period, representing a total time of roughly 700 000 years. Some data for
North America, South America, New Zealand, and Africa
are mentioned but the coverage is only intended to be complete for Europe and Asia.
Chapter I describes the methods of floral and faunal sequences, lichenometry, dendochronology, varves, carbon 14
dating, glacial and periglacial sediments, pollen analysis,
oxygen isotope analysis, and others.
Chapter 2 discusses the various subdivisions of the period
selected. There are differences between type sites and different
names are used for the various warm and cold periods occuring in Europe, North America, the U.S.S.R., and New Zealand, in spite of the fact that the periods are thought to
occur at the same time. I found myself consistently referring
back to Fig. 29, a pollen diagram for the lower reaches of
the Rhine, to which I added a rough time scale based upon
the recent ocean core data.
Chapter 3 amplifies the problem of simultaneity and illustrates it with the application of radiocarbon dates for two
short warm periods which occurred during generally cold
periods—the Stillfried B interstadial at about 31 000-25 000
before the present (B.P.) and the Allerod interstadial at about
11 500 B.P.
Chapter 4 is a long, comprehensive discussion of climatic
conditions at various times during the last six major climatic
oscillations. The beauty of Frenzel's work is that it attempts
quantitative assessment of the temperature differences, and in
some cases precipitation differences, between then and now.
Frenzel culls from the literature information about a particular species like beech or holly insofar as it pertains to a
specific time period, plots this on maps together with the
present distribution and interprets the differences in the
distributions in terms of temperature changes. Sometimes
precipitation change estimates are also given. It is often
hard to separate the contribution of the two elements.
Frenzel's work is careful and conservative and he stresses
the difficulties and uncertainties. A valuable feature is that
tabular summaries of conditions are presented for periods
such as Reuverian B (very roughly 700 000 B.P.), for the last
warm period, the Eemain, and its predecessor, the Holsteinian, and for the two most recent cold periods, the
Weichselian and Saalian. A comparison of the warm periods
and cold periods themselves is also made. The term
pluvial used to be associated with high precipitation during
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cold periods but Frenzel details the evidence and concludes that cold periods were drier, at least in Eurasia.
The fluctuations of climate during the last cold period,
ca. 70 000-15 000 B.P., are debated in Chapter 5 and consideration given to the reality of the various interstadials
proposed in the literature. Comments on paleowinds and sea
level changes are also included here.
All reviewers are prejudiced by the background they bring
to a new book. I learned much from Frenzel's careful synthesis and have recommended it to my students. Such use
has brought out only two critical points. Many of the maps
lack latitude-longitude grids and these are essential for translating the information to one's own maps. The other criticism is in the same vein: although I read the book with the
1973 Oxford World Atlas at my side there were several
place names that I failed to locate and I feel it would be
extremely helpful to have some latitude-longitude information included in the text where the sites are not generally
familiar. One of my students has already entered some in
the margins in our copy to save repetitious reference to an
atlas.
Prof. Nairn is to be congratulated for his discrimination
in undertaking this translation which I feel will be of
great value to all those with an interest in climate of the past.
—Reginald E. Newell

Glossaire de Meteorologie et de Climatologie. By Oscar

Villeneuve. Choronoma, Les Presses de l'Universite Laval,
Quebec, 1974. 560 pages. .120.00. Hardbound.
Until 1971, the only glossary of meteorological terminology
in English and French was the World Meteorological Organization's International Meteorological
Vocabulary—Vocabulaire meteorologique International published in 1966
with equivalent terms in four languages (English, French,
Spanish and Russian) but with definitions of terms in
English and French only. Furthermore, there were only about
2000 terms in the Vocabulary, and the selection of terms
to be included was cut off to all intents by 1957, so that an
appreciable number of new terms, most of which were not
in any dictionary or glossary, were not included.
Apart from the need for such a multilingual (or bilingual)
glossary in international circles (such as the WMO, FAO,
WHO, etc.) the requirement for a French-English glossary
had not arisen in French-speaking or multilingual countries
such as France, Belgium, or Switzerland until the demand
became urgent with the new laws of Canada requiring
equal treatment in all government publications for both
French and English. Consequently by 1970 the urgency and
the devotion of time and resources at the highest levels
in Canada gave the incentive and funding for not one but
two major efforts at bilingual vocabulary or glossary compilations.
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First came the English-French/French-English Standard Dictionary of Meteorological Sciences by Gerard-J. Proulx with
equivalent terms for about 12 000 words, phrases, or abbreviations. Obviously time, space, and funding did not
permit definition of terms (except brief notes where ambiguity
existed) in view of the broad scope of the Dictionary. The
present volume, compiled by Oscar Villeneuve, a top flight
meteorologist in Canada, serves a different and more specialized purpose in a field developing explosively in such a
bilingual country as Canada.
The selection of terms is not exclusively oriented towards
Canadian interests, however. Several outstanding meteorologists, climatologists, and geographers in France have contributed suggestions for terms (such as local winds or
idiomatic expressions peculiar to Fiance or former French
overseas territories), so that the glossary will be useful internationally as well as in Canada, and especially so since
it includes definitions as well as equivalent terms. It will
also be useful in updating the present WMO Vocabulary
during the next few years.
The arrangement of the Glossaire with its 6000 terms is
ideal for economy of space. The French term and its
equivalent in English (plus synonymous terms in both
languages, if any) is followed by an adequate definition—one
or two lines as a rule, but for the hundred or more terms
requiring a formula or formulas and specification of symbols
or units, perhaps 10 or 12 lines are included.
The typography is obviously modern typewriter style
rather than hot type. Using italics instead of boldface type
for the terms or equivalents, lack of proportional spacing
type, and monotony in equations does not detract too much
from legibility in view of the large type and the care taken
to make both terms (in the dictionary of equivalents) and
equations in the text well spaced for easier scanning.
It is interesting to note that most of the 100 terms needing
definition by equations fall under eight initial words—coefficient (14), equation (7), formule (8), humidite (8), indice
(21), loi (11), nombre (7), and rapport or ratio (3). Only a
few are scattered through the alphabet under the pertinent
modifier, such as would be almost universal in English, German, or Greek dictionaries where specific modifiers come
first and not last as in the Romance languages. Another
category with precise numerical content in the definitions is
that of both the common [oxygene, azote (nitrogen), etc.]
and rare (krypton, neon, etc.) constituents of natural atmospheres, and of pollutants (methane, oxydes of nitrogen, etc.).
Of course a number of terms are included in this dictionary that are not familiar to English-speaking meteorologists, but since the major use will be in eastern Canada,
this is not a fault but a virtue. All in all, the work is a major
contribution to both meteorology and to the rapidly expanding need for competent up-to-date glossaries with
definitions and equivalents in a handy format that can be
widely disseminated. The preface by P. D. McTaggart-Cowan
testifies to the competency of the author and the work.
The long list of sources consulted testifies to the amount
of reference work that was done by the author, and the
glossary itself testifies to the professional judgment exercised by the author in selection or elimination, especially in
borderline areas such as agricultural, ecological, medical,
geographical, physical, astrophysical, and mathematical terminology.—Malcolm Rigby

Weather and Climate Modification. Edited by Wilmot N.

Hess. John Wiley & Sons, Inc., New York, 1974. 842 pages.
$29.94 Hardbound.
The editor explains in the Preface that he undertook this
book to provide the background he needed in administering
a research program in weather modification as part of his
responsibility as Director of the Environmental Research
Laboratories of the National Oceanic and Atmospheric Administration. He also suggests that weather modification has
developed to the point that a coherent summary of the
many aspects of the subject may be of general interest and
usefulness.
The 21 chapters of the book are organized into the following seven sections, each introduced by a brief editor's
commentary: history, background, precipitation management,
programs in other countries, severe storms, climatic change,
and other problems (legal and social). A book of this
scope written by 33 authors inevitably is loose in organization,
and uneven in style, depth of treatment, even in objective.
It is probably impossible to strike a universally approved
balance between overview and detail. However, the uneven
treatment often exposes different views or interpretations
which are of interest in themselves. The individual chapters
are for the most part self-contained, and, on the whole, of
high quality. In some cases contradictions occur, and for a
book of this length there are surprising omissions.
The first chapter on the history of weather modification
research by a participant and close observer for the past
30 years (H. R. Byers) is a unique and valuable original
contribution. The second chapter, written from the operational perspective by R. D. Elliott, opens the window on the
troublesome dichotomy between the researcher and the operator which has plagued the field throughout its history.
The second section includes a standard summary of the
meteorological background of weather modification by M.
Neiburger and H. K. Weickmann, a comprehensive and
critical account of instruments and measurements by R. E.
Ruskin and W. D. Scott, and a summary of methods used
to evaluate field tests by G. W. Brier. Except for discussions
of electrical measurements in Chapter 4 and lightning generation in Chapter 17, electrical effects on the microphysics
of clouds are not discussed.
In the third section several of the recent major field
research programs are summarized by the scientists most
closely associated with them. These chapters may be considered the heart of the book, and therefore it may be
appropriate to review them in greater critical detail than
the remainder of the book. Chapter 6 on cumulus cloud
modification by J. Simpson and A. S. Dennis contains much
of value—for example, the detailed description of the Florida
experiments; but the distinctly personal experiences and
Views of the authors are allowed to dominate to the detriment of an integrated, comprehensive account of the subject.
The following instances illustrate the point: 1) the dangers
of "eyeball" evaluations are eloquently criticized (p. 241),
yet the effects of carbon black on clouds are evaluated on this
basis (p. 272); 2) three pages (269-271) are devoted to a discussion of "dynamic contamination"—an example of vague
scientific terminology which cannot substitute for knowledge;
3) four pages (274-278) are devoted to a highly speculative
discussion of possible extended effects of cloud seeding; 4)
the destructive Rapid City flood of 9 June 1972, an out-
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standing encounter of weather modification and society,
receives no mention in this section or in the rest of the
book; and 5) the Arizona and Whitetop experiments, two
of the major cumulus field experiments carried out over
periods of years, are not discussed and are mentioned only
in passing.
Chapter 7 by L. O. Grant and A. M. Kahan on orographic
precipitation organizes and summarizes a large number of
papers reporting the Climax experiments, many not in the
refereed literature, which constitute the most convincing evidence afforded by a single set of experiments for the
important conclusion that orographic seeding under suitable conditions can lead to an average seasonal increase in
snowfall of about 15%. Inclusion of other experiments on a
broader and more equal basis would have strengthened the
chapter. Some of the detailed descriptive material, for example on efficiency of natural clouds, is unnecessarily tedious.
Chapter 8 on mitigation of Great Lakes storms by H. K.
Weickmann is an original and detailed research report of
a project which has now been terminated due to budget reductions. A more general account of the subject might have
been more appropriate to this book. It is unfortunate that
no plans now exist for adequately testing the seeding
hypothesis which is described here. Chapter 9 by B. A.
Silverman and A. I. Weinstein constitutes a handbook
of general information on fog, and goes into more detail
than is needed.
Section 4 on programs in other countries presents unique
and valuable material. Y. K. Federov's Chapter 10 presents a
coherent summary of work in the U.S.S.R. and of the official view of weather modification not heretofore available in
the West. The extensive bibliography of this chapter should
be of special interest. Chapter 11 by G. K. Sulakvelidze, B. I.
Kiziriya, and V. V. Tsykunov on the famous Soviet hail suppression programs describes these activities clearly but briefly,
discusses two modes of intervention in hail storms, and
assesses results of eight years of hail suppression experiments.
Conclusions are positive, but failures are reported and
unsolved problems are identified. In Chapter 12, E. J. Smith
reviews the results of Australian experiments, and in Chapter 13 A. Gagin and J. Neumann review the Israeli program.
A tighter organization of the book would have incorporated
the Australian results in Chapter 7 on orographic precipitation, and the Israeli results in Chapter 6 on cumulus modification.
The fifth section concerns severe storm modification.
Chapter 14 by R. C. Gentry on hurricane modification and
Chapter 15 by S. L. Rosenthal on computer simulation of
hurricanes are well organized summaries of research on these
subjects. Chapter 16 by R. Davies-Jones and E. Kessler
on tornadoes, and Chapter 19 by G. Dawson, D. M. Fuquay,
and H. W. Kasemir on lightning modification go into more
detail in discussing general aspects of tornadoes and lightning
than the rather remote possibilities of modification would
seem to justify. A chapter on hail suppression might well
have been included in this section. The National Hail Research Experiment, one of two U.S. National Projects now
underway, is omitted entirely from substantive discussion.
Section 6 on climate change includes Chapter 18 on numerical simulation of climate by J. Smagorinsky, Chapter 19
on inadvertent modification by L. Machta and K. Telegadas,
and Chapter 20 on urbanization by H. Landsberg. These

chapters provide thorough, well organized, self-contained
accounts of their subjects, each one almost entirely separate
from the others in this section as well as from the remainder
of the book. It may be questioned whether the relationships
between deliberate and inadvertent modification at this
time justify treating them together. The final section reviews the history of litigation and statutes in weather modification (Chapter 21 by R. J. Davis) and sociological studies
which have been carried out to determine public attitudes
and views (Chapter 22 by J. E. Haas).
Is enough known about weather and climate modification
to justify a book of 842 double-column pages? In this reviewer's opinion a shorter, more tightly organized book
might have covered the subject as well or better. One must
recognize, however, that to discipline 33 authors is an
art not nearly so well developed as is weather modification.
The ratio of important material to expendable is surprisingly
high.
My most serious criticism of Weather and Climate Modification is that the policy issues relating to weather modification, touched on in the last two chapters, are quite
inadequately treated. The book fails to discuss at all the
administrative weather and climate which continue to constrain national research programs and the institutional
changes needed to insure that decisions are made with the
fullest possible range of information and the fullest sensitivity to the public interest. Discussion of such fundamental policy issues as the following would have provided
another valuable dimension to the book:
1) Development of capabilities to increase water supplies by
seeding or to modify hurricanes are not treated as national policy issues by the Executive Branch or the
Congress despite the obvious public interest involved.
2) Decisions on major weather modification budgets are
responsive at best to individual agency perceptions of
the national interest.
3) Although the need for a lead agency for weather modification has been urged repeatedly by qualified scientific
groups, no lead agency exists.
4) Five of the seven National Projects approved by the
Federal Council in 1971 were arbitrarily suspended or
terminated in 1972 and 1973.
5) Reactivation of Project Stormfury depends critically
on obtaining international agreements permitting hurricane seeding in the western Pacific.
6) Separate state weather modification laws have developed independently with little consideration of national
interest.
7) The public, the Congress, and the Executive Branch require thorough, unbiased information and assessments
in order to judge and to deal with the policy issues of
weather modification.
8) Military use of weather modification may pose serious
threats to important scientific programs and to international relations in other areas.
But despite serious omissions and less serious misjudgments
of emphasis, the book achieves much of what Wilmot Hess
intended. On the whole it is a successful book, and it may
become an influential book.—Robert G. Fleagle
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Physical Aspects of Soil Water and Salts in Ecosystems.
Ecological Studies, Volume 4. Edited by A. Hadas, D.
Swartzendruber, P. E. Rijtema, M. Fuchs, and B. Yaron.
Springer-Verlag, New York, 1973. 460 pages. $42.30. Hardbound.

This book contains a series of papers presented at the symposium on Soil Water Physics and Technology which was
held in Rehovot, Israel, in 1971 under the sponsorship of
the International Society of Soil Science and the Israel Soil
Science Society. The contributions are representative of the
scientific endeavors throughout the world except for the
complete absence of papers from the U.S.S.R. It is indeed
unfortunate that political differences continue to hamper
scientific exchange.
Despite the fact that the contributions were voluntary, they
represent a good cross-section of the state of the science of
soil physics as well as the diverse approaches to both the
theoretical and practical aspects. The papers are grouped into
the following topics: water status and flow in soil, evapotranspiration and crop water requirements, and salinity. Miscellaneous papers of note which are included cover the following topics: rainfall-induced crust formation, the influence of
Ca-clay and K-clay on soil properties, and the prediction
of soil thermal regions. The section on water movement in
soils reflects the continuing emphasis on simplified systems
including movement through isothermal homogeneous sand
columns in which the most sophisticated equations continue
to fail to describe the complex behavior of such systems.
Many of the efforts are still directed toward comparing one
theoretical solution with another. Some authors compare
their models with data taken by others while even fewer
compare theoretical equations with actual field data taken
by the very same author. The study by Bruce and Whister
on infiltration is a refreshing contribution.
The section on the energy status of soil water includes a
diverse group of papers, including one in which the authors
compared several methods of measuring "field capacity." This
paper stimulated discussions of the validity of the concept.
The section on evaporation from soil and sand includes
contributions on bare soil evaporation, the influence of windbreaks, and method of estimating evaporation. Other papers
discuss the use of N 0 release to evaluate exchange coefficients within the crop canopy and a computer model of the
dynamic response of the soil plant atmosphere system. The
utility of the latter approach remains to be fully demonstrated.
More technical aspects of the soil physics are covered in the
section on crop water required. Individual studies on the
quantity and frequency of irrigation of crops, including citrus,
maize, and sugar beets, are described. While some reports
suggest that frequent small irrigation may be best, others
continue to question this irrigation method.
About one-fifth of the book is devoted to aspects of salinity
control, including papers on plant uptake, the relation between exchange and solution composition, crop response,
salt balance, and saline soil reclamation. The accumulation
of salt under trickle irrigation points out one potential
hazard of this innovative system of irrigation.
While two review papers are included (one on the physics
of infiltration and one on evapotranspiration) which provide
some introduction to two subdivisions of the book, no effort
to introduce other sections was attempted. This coupled with
the diversity of introductions used by the various authors
2

contributes to a lack of continuity. One author starts with
"We consider herein a vertical soil column . . while another
introduces his topic with "According to the independent domain concept. . . Continuity could have been improved
greatly by simply providing better introductory statements
and by adding the cross references between the works presented to better indicate their relationship. Without this
effort on the part of the editors, the book remains only a
collection of papers, similar to that found in any journal, except that they were not reviewed. In fact, one wonders what
function the editors of such a work perform that could not
be accomplished by professional editors.
The collection of papers will be most useful to fellow
researchers and students who will find particular papers of
interest, and, to a lesser extent, as a reference for advanced
courses.—K. W. Brown

Arizona Climate, 1931-1972. Revised Second Edition.

Edited by William D. Sellers and Richard H. Hill. The
University of Arizona Press, Tucson, Arizona. 623 pages.
$18.00. Hardbound.

This book presents for professional or layman the most
comprehensive climatological data of Arizona available in one
publication. It is an expanded and updated (through 1972)
revision of the widely used original edition of Arizona
Climate published in 1964. With the population of Arizona
expanding so rapidly, this new edition will surely be used
more widely than the original publication. The inclusion of
new data from so many remote sites should make it especially
valuable to agricultural, industrial, and resort developers.
For example, the new volume contains complete climatological summaries of 150 sites and abbreviated summaries for
an additional 183 sites. This is more than three times the
coverage of the original edition and every station has at
least three years of data for each month. Unfortunately, in
this time of energy crisis and mounting interest in use of
solar energy, no radiation data are presented. The authors
state that these data were omitted, not overlooked, "primarily because there is not much [radiation data] available.
Some of this is also quite inaccurate."
The book is organized into four separate sections and the
period of record covers 1931 through 1972. Section 1 is a short
introduction which includes the main difference between the
original and new edition.
Section 2 gives an easy-to-read generalized climatic description of the state using six climatically similar subdivisions. Parameters covered are temperature, precipitation,
relative humidity, surface winds, daytime cloudiness, evaporation, and what might be called a comfort index involving
a combination of the temperature and humidity. The choice
of subdivisions and the discussion of their climatic differences
are well done. Of special interest to meteorologists will be the
schematic sea level pressure and 500 mb contour patterns
associated with summer thunderstorm and summer and
winter heaviest precipitation regimes. Some meteorologists
familiar with surface pressure patterns of the Southwest
will probably be disturbed, as I was, by the almost circular
low-pressure area straddling the coast in Fig. 9, but this does
not detract significantly from the message being presented.
A far more serious shortcoming of this section is omission
of the subject of flash floods, dry thunderstorms, and desert
dust storms (American haboobs). Flash flooding is a very
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important, very dangerous, and relatively frequent late
summer and fall event. There is some mention of flooding,
but the reader never gets the impression that these are flash
floods that kill people almost every year. A less serious omission is the disregard of the influence of the Gulf of California
on Arizona's climate. The importance of the Gulf of California as a moisture source for Arizona summer thunderstorms
has been described in references cited by the authors but is
largely ignored in the text. The old and now questionable
thesis that "the moisture for the moderately heavy precipitation of July and August comes primarily from the Gulf
of Mexico . . ." (p. 10) is the only thesis given.
The existence of tropical storms in Arizona is overstated in
my opinion. Such statements as, "However, perhaps once
every 4 or 5 summers, when conditions are right, a tropical
storm may come rampaging through Arizona, accompanied
by gale-force winds and flood-producing rains," are not
accurate. The National Weather Service Forecast Office at
Phoenix can find documentation for only one such tropical
storm over the last two decades. Section 2 is concluded by the
fine addition of brief descriptions of 14 of the most significant

weather events that took place in Arizona from 1963 through
1973.
Section 3 is the nucleus of the book. It encompasses
climatological summaries for 333 observation points and
covers 538 pages out of the 616 pages. The average monthly
and annual temperature and precipitation data by year are
presented in easy-to-use form, along with 40-year extremes
(1931-1972). When available, data on snow, sleet, hail,
relative humidity, and mean number of days of precipitation
(0.01 inch or greater), and temperatures 90°F and above,
32° and below, and 0° and below are given. Many data summaries are prefaced by a description of the station location
along with a discussion of prominent climatic influences.
Opposite 56 selected summaries are excellent page-size photographs of representative terrain, weather, or vegetation for
the location summarized.
Section 4 contains the history and location of each station
for which data are presented in the book. This is a remarkably complete documentation of weather observing stations in Arizona. Many histories even include the names of
observers.—Leonard W. Snellman

(Continued from announcements, page 374)

ernment, state, and educational institutions and 40 to foreign
organizations. Copies are for sale by the Superintendent of
Documents, U.S. Government Printing Office, Washington,
D.C. 20402, and are identified and priced as follows: Volume
I, as Stock No. 0317-00253, $10.40; Volume II, as Stock No.
0317-00254, $8.75; Volume III, as Stock No. 0317-00255,
$15.75.

Fluid mechanics program at CSU

The Fluid Mechanics Program at The Colorado State
University College of Engineering is structured to encourage
applications in many areas, including meteorology and oceanography. Courses in the fundamentals of fluid mechanics,
mathematics, structures, hydraulics, atmospheric science, computer sciences, etc. are offered depending on the specific
interests of the student.
The basic research areas are wind engineering, instrumentation, physical modeling, and basic fluid dynamics. Experimental research is centered in the Fluid Dynamics and
Diffusion Laboratory where special boundary-layer wind
tunnels and other flow facilities are provided for simulation
of atmospheric motions and investigations of turbulence and
turbulent diffusion.
Research assistantships are available for M.S. and Ph.D.
candidates with backgrounds in engineering, atmospheric
science, or physics. Postdoctoral appointments for a period of
one year are available. For information on research areas
and application forms write to: Dr. J. E. Cermak, Professorin-Charge, Fluid Mechanics Program, Department of Civil
Engineering, Colorado State University, Fort Collins, Colo.
80523.
Continental shelf atlas published

The Environmental Data Service's National Oceanographic
Data Center (NODC) has published Key to Oceanographic
Records Documentation No. 2: Temperature, Salinity, Oxygen, and Phosphate in Waters off United States, in three volumes—Volume I, Western North Atlantic (Atlantic Coast);
Volume II: Gulf of Mexico (Gulf Coast); and Volume III,
Eastern North Pacific (Pacific Coast of California, Oregon,
and Washington).
About 375 copies of each volume have been sent to gov-

New publications

Aerosol measurements (SP—412, National Bureau of Standards, W. A. Cassatt and R. S. Maddock, editors, 1974, 193
pp., for printed copy $2.65 prepaid, foreign remittances
must be U.S. exchange and include additional 25% of publication price, as C13. 10:412 from Superintendent of Documents, U.S. Government Printing Office, Washington, D.C.
20402; for microfiche $2.25 domestic, $3.75 foreign, as COM74-51148 from National Technical Information Service,
Springfield, Va. 22151) is the proceedings volume of a seminar
and workshop held 7 May 1974, sponsored by the National
Bureau of Standards and the Food and Drug Administration,
to define the state of development of aerosol measuring instruments. The instruments discussed were based upon a
variety of operating principles including laser light scattering, optical imaging, Doppler shift, electromobility, piezoelectric effect, and beta-ray absorption.
Annual review of fluid mechanics, volume 7 (Milton Van
Dyke, Walter G. Vincenti, and J. V. Wehausen, editors, 1975,
398 pp., $15.00 in U.S.A., $15.50 elsewhere, hardbound, fropi
Annual Reviews, Inc., 4139 El Camino Way, Palo Alto, Calif.
94306) contains contributions on pressure fluctuation beneath
turbulent boundary layers; nonlinear thermal convection;
experiments in rotating and stratified flows; oceanographic
application; new trends in experimental turbulence research;
and hydrodynamics of large lakes.
(More announcements on page 385)
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-ACOUSTIC SOUNDERavailable from Science Assoc., Inc. • manufactured by AeroYironment Inc.
CATG. NO. 195 ACOUSTIC SOUNDER
When sound is propagated upward in
the atmosphere, from a source that is colocated with a receiver, the intensity of the
measured backscatter is related to small scale
atmospheric temperature variations (similar
to the manner in which a depth sounder
identifies thermoclines in water). This is
the principle of the Acoustic Sounder, sometimes referred to as Acoustic Radar. It is
a ground based remote sounding system for
acquiring data that can be used—to identify
inversion heights; to detect layers of turbulence when there is a discontinuity in temperature ; to outline the top of a layer of fog, or low clouds; to track wave motion; to measure
convective plumes; and, to outline frontal surfaces. New applications are developing
rapidly with experience, in techniques and equipment.
In the Model 300, which emits short bursts at 1,600 Hz., the sound source and the
receiver are centered in a 4-ft. diameter parabolic reflector. The sound that is backscattered from small scale temperature variations is recorded as a time-height plot of discontinuities above the instrument, presently to heights of about 1,000 meters.
A complete system consists of a parabolic antenna and transducer; a control module
and recorder, operating at 115 V. 60 Hz. 50 W.; and an Acoustic Enclosure. System price,
$8,400.00 (without Enclosure, $6,750.00). More details on request.
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