book reviews
Air Quality and Resources Development: A Risk Assessment in the Hunter Region in Australia. A. J.
Jakeman and R. W. Simpson. 1987. 315 pp. paperbound. Centre for Resources and Environmental
Studies.
In 1982, the Centre for Resource and Environmental
Studies of the Australian National University began
an assessment of the existing air quality of the Hunter
region of New South Wales in order to predict future
impacts and suggest policy directions. The results of
this study are presented in the monograph that developed from the end of a grant report to the funding
agency.
The Hunter Region encompasses the Hunter River
valley and surrounding country as well as the industrial port of Newcastle, some 100 kilometers north of
Sydney. It is characterized by open-cut coal mining,
electric power generation, aluminum smelting and
secondary industry in Newcastle, and heavy vehicular traffic. The major pollutants considered are noise,
sulphur oxides, nitrogen oxides, fluorides and particulates, and localized concentrations of ozone and
lead.

The monograph presents an overall introduction to
the region and outlines the risk assessment methodology employed. A chapter is devoted to each of the
major pollutant sources, using existing data. A discussion of the impact of open-cut coal mining on the
environment, including lifestyle and air quality, is
based on a statistical analysis of a public questiona l . Industrial point sources (power stations, the impact of motor vehicles, etc.) are assessed from known
or estimated emission rates and an understanding of
the local meteorology, using standard modeling
methodologies. Following the characterization of
sources the authors present an overview of current
air quality management in the region, which relies
mainly on regulation, and suggest alternative policy
options based on economic incentives.
Because the monograph is specifically directed toward the Hunter region, many of its recommendations are not applicable elsewhere. However, it
serves as a case study for the development of appropriate air quality policies, and should prove particularly useful for environmental management in this
region. Outside the Hunter region it has limited use,
particularly as the authors have already published the
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salient results in open literature.—T.
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The Atmosphere: An Introduction to Meteorology,
4th Ed. F. K. Lutgens and E. J. Tarbuck, 1989. 481
pp. hardbound. Prentice Hall.
An introductory meteorology text should develop
concepts and fundamental principles as well as present a survey of current and timely topics within a
format that is clear, useable, and attractive. This edition has made significant improvements toward
achieving this goal. It is written concisely in nontechnical and nonmathematical language that is suitable for an introductory audience. Key terms are set
in boldface type in the body of the text and appear
again in the glossary. These terms are easily crossreferenced because they also appear in the left-hand
margin of the page on which they are described. All
this serves to make this text an extremely useable tool
for learning the basic concepts of meteorology.
The best features of this text are the superb illustrations and photographs. The authors admit that
greater emphasis went into the artwork and photographs of this fourth edition, and this special attention
is obvious in the quality of the diagrams and maps
and the color schemes used to highlight or accentuate
each feature. The full color cross sections of midlatitude cyclones draw the reader's attention, and the
climate maps are as attractive and easy to decipher
as those of a quality atlas. As expected of any new
edition, this book includes illustrations elucidating
timely subjects of current interest such as the greenhouse effect and ENSO. Used with the attendant description in the body of the text, these illustrations
will help the student to develop a conceptual picture
of each phenomenon. Minor criticisms are that the
importance of the trace greenhouse gases and their
impact could have been emphasized more, while artwork illustrating the mechanism by which ozone is
destroyed could have accompanied the description
of the problem.
Interspersed throughout the text are descriptions and
photographs of both standard observing/recording
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equipment and sophisticated research instrumentation. Along with examples of display products such
as weather and Doppler radars used by operational
forecasters, this book contains an adequate sampling
and description of the tools of the meteorologist.
One perceived shortcoming that has remained essentially unchanged since the first edition is the incomplete documentation of representative cloud types
and characteristics. Several of the cloud types are not
represented pictorially. This is unfortunate since
identification of cloud types and their associated
weather can be one of the most immediate benefits
of taking an introductory meteorology course.

As in previous editions, the perspectives offered by
the guest essays continue to be a unique and interesting aspect of this text. Five essays are included in
this edition and range from the partly anecdotal essay
on lightning to the newest addition, a statement by
the American Meteorological Society concerning the
potential for hurricane disaster. Each essay is informative and enlightening, providing a different view
point or supplementary information about a topic.
This book continues to improve with each new edition. This fourth edition is generally well written and
well paced for the intended audience. The Illustrations are exceptionally formatted with clear print and
attractive color schemes. Photographs are sharp and
highly resolved to the smallest detail. The book envelops a broad range of subject material, yet each
topic is focused and concise. Eight appendices include basic information on metric units, daily weather
maps, forces and motion, the gas laws, climate and
more. Only two substantial criticisms surface from
this review. First, more emphasis could be placed on
issues that have gained public awareness during this
decade so that the text would serve to separate science from the superfluous rhetoric found in the tabloids. Second, a complete and expanded pictorial
survey of basic cloud types and attendant description
of their characteristics should have been included.
However, this text is a worthy text for any introductory meteorology course for nonscience majors.

—Richard
Richard

Clark

Clark is an assistant professor of

in the Department
University
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of Earth Sciences

at

Meteorology
Millersville
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The Atmosphere and Weather of Southern Africa.
R. A. Preston-Whyte and P. D. Tyson. 1988. 373
pp. paperbound. Oxford University Press.
To quote from the preface, "Almost every textbook
of meteorology or climatology is written for the
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Northern Hemisphere reader. Few books are directed
towards an understanding of the atmospheric processes affecting the weather and climate of the southern hemisphere; fewer still deal specifically with the
atmospheric environment of southern Africa. The Atmosphere

and Weather

of Southern

Africa

has been

written to meet the latter need and to provide a textbook for students of earth, atmospheric, environmental and related sciences." It is a brave deed to attempt
to provide a textbook for such a wide spectrum of
interests, but the authors have been successful.

The 14 chapters range over a broad field, beginning with a chapter on the composition of the atmosphere and following with chapters on atmospheric
hydrostatics and thermodynamics, clouds and heat
transfer, the dynamics of horizontal motions and largescale weather-producing systems, and vertical motion and cumulus convection. The general circulation
on the Southern Hemisphere and the circulation and
weather over southern Africa are covered in two
chapters, and are followed by chapters on climatic
variability, boundary layer phenomena, and modeling. There are also useful appendices with symbols,
units and conversions, a glossary, references, and a
thorough index.

The text is clearly written, but because so much
information had to be crammed into one comparatively short book it often has the character of an encyclopedia. The illustrations are excellent, informative, and easy to understand. The book will be very
useful to people from other fields who wish to obtain
overall and reliable information about the atmosphere over southern Africa, or to people from that
region who enter the study of meteorology.
Unfortunately, the book has flaws that could easily
have been avoided and that mar the otherwise favorable impression. Hereisalistofsomeofthem. Page
5: The average height of the tropopause over the poles
is not 5-6 km but 8-9 km. The air in the troposphere
is heated not only from below, as stated, but also by
direct absorption of short wave radiation. (The correct information is provided on page 99.) Page 114:
The thermal wind is important wherever temperature
gradients occur, not just where the gradients are steep;
the polar night westerlies are not examples of thermal
winds; and easterly winds do not always weaken with
height, e.g., in the tropical troposphere when and
where the temperature decreases toward the equator
(for instance, the tropical easterly jet). Page 115: Warmcored lows are not unusual but are common over the
low-latitude continents in summer, including southern Africa. Page 149, Fig. 9.9: The arrow in the trough
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(cyclonic curvature) points the wrong way. Page 159:
The jet core between 40° and 50°S is not more diffuse
in summer than in winter, and it is 10-15 m s _ 1
stronger than the speed given in the text (cf., Fig.
10.9). Page 159, Fig. 9.20: the zero line around the
low-latitude westerlies should be thick.
Page 1 74: The principal tracks of the frequent tropical cyclones in the eastern North Pacific Ocean have
been left out in Fig. 9.37. Page 182, bottom line: The
pressure does not drop in middle latitudes from December to March, but rises. Similarly, on page 183,
it does not rise between March and June south of
Gough Island but falls. Page 185: "Within the stratosphere tropical easterlies are evident throughout the
year/' The authors should have taken the opportunity
to mention the quasi-biennial oscillation here.
Page 186, Fig. 10.8: the pressure value at the top
of the ordinate must be 10 not 0 mb. Text: The core
of the westerly jet in the troposphere does not move
poleward from winter to summer. On the contrary in
middle latitudes it moves a little toward the equator.
A second subtropical maximum, however, appears
over South Africa in winter which was not there in
summer. Also, in lines 4-5, it is not a jet minimum
but a maximum which occurs at 30°S in winter.
Page 189: "Where streamlines with an easterly
component cross the equator, the direction of the
Coriolis deflection changes from left to right or vice
versa/' Clumsy wording. Fig. 10.11: The arrow off
Mocambique should point toward the north and there
should be a southward directed arrow over the Cape.
The text on page 187 referring to Fig. 10.11 should
be corrected accordingly.
Page 195: "The long, semi-stationary, forced waves
have an equivalent barotropic structure." That is so
in the Southern Hemisphere throughout the year, but
not in the Northern Hemisphere where they are baroclinic during the colder part of the year.
Page 202: Walker did not discover the Southern
Oscillation. Its essential component was described in
1897 by Hildebrandsson, and in 1902-04 by the
Lockyers. Page 203, first line: "surface westerlies"
should be easterlies. Page 207: "[In winter] Upperlevel circumpolar easterlies expand and displace the
upper tropical westerlies equatorward." It is the westerlies that expand, displacing the easterlies.
Page 213: Vowinckel's was not the first synoptic
classification of southern African weather systems. The
S. A. Meteorological Office issued a publication (Atmospheric Pressure and Weather Charts) in 1941
which contains a classification with six types divided
into 14 classes. Page 254: "Throughout South Africa
it would appear that ocean temperatures during the
last glacial maximum. . . ." Even in 16000 BP there
was no ocean in South Africa.

Some of the flaws in the above lists are slips of the
tongue, but some are serious and potentially misleading to students. I hope that the authors will get a
chance to correct such errors in a second edition.—
Harry
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Frontiers in Applied Mathematics: Handbook for Matrix Computations. T. F. Coleman and C. V. van
Loan, eds. 1988. 264 pp. paperbound. Society for
Industrial and Applied Mathematics.
Although one might expect that this handbook would
be entirely about its topic, matrix algebra, the first 40
percent of the text is a review of " A Subset of Fortran
77," to quote this chapter's title. The remaining three
chapters describe how to call routines in the BLAS,
LINPACK and MATLAB software libraries. The book
does not make any attempt to teach the mathematics
of matrix algebra. As the authors note in their preface,
" A one-semester course in matrix algebra (or the
equivalent) is required to understand most of the
text."

This volume is not a numerical analaysis text. It is
a supplement rather than a substitute for a user manual; a "software companion" of the kind that one
might find next to "Twenty Ideas for Microsoft Write"
and "Sample Macros for Lotus 1-2-3". It is a tutorial
with many student exercises that can be consulted
whenever the MATLAB or LINPACK manuals seem
inadequate.
I cannot recommend this book as an introduction
to FORTRAN; its 100 page treatment of the language
is too sketchy in comparison to other volumes which
are entirely devoted to FORTRAN. (The authors further note "Our treatment of FORTRAN 77 assumes
that the reader is already familiar with some highlevel language, e.g., PASCAL.") Nor can I recommend this book as a replacement for the BLAS, LINPACK, or MATLAB manuals, since the handbook is
not intended to be a user manual, but merely a supplement.
Unfortunately, most of the last three chapters are
written in the form of a user manual with page after
page of sample programs, each 10 to 30 lines long,
that call a particular library subroutine and then stop.
These sample codes may be useful exercises, but they
do not solve any problems.
The authors used chapters 1 and 2 as supplements
in a "one-semester introductory numerical methods
course" and chapters 2, 3, and 4 in a graduate level
© 1989 American Meteorological Society
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numerical methods course. This shows that the book
is not tightly focused; neither course uses more than
60% of the book's contents.—John P. Boyd
John P. Boyd is a professor of Atmospheric,
and Space
ratory

Science,

and acting director

for Scientific
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Computation
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Reference
Press, W . H., B. P. Flannery, S. A. Teukolsky and W . T. Vetterling.
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N e w York: Cambridge University

1001 Questions Answered About Hurricanes, Tornadoes and Other Natural Air Disasters. B. Tufty.
1987. 381 pp. $7.95. paperbound. Dover Publications, Inc.
Weather forecasts and brief related discussions of the
weather are presented to the public by virtually every
newspaper, and radio and television station in America on a daily basis. When disasters strike, coverage
of the weather expands into the "news" segments of
the media presentations. A book such as 1001 Questions Answered
Other

Natural

about

Air

Hurricanes,

Disasters

could

Tornadoes
be a

and

valuable

source of quick information for broadcasters, journalists, and others who must deal with the public. In
addition, this book could be useful to high school
science teachers and students whose curiosity about
the weather has been aroused by a recent disaster.
On the whole, however, the book does not live up
to its potential. When the question requires a scientific explanation the answer is often vague and confusing. The question-and-answer format could be an
effective educational device if questions were posed
in a sequence that allowed successive answers to expand logically upon previous explanations. Unfortunately, the arrangement of the questions often
leaves much to be desired, with subtopics jumping
around in a style more like a newspaper story than a
textbook.
This book is an update of Tufty's book of a similar
title, published by Dodd, Mead & Co. in 1970. The
1987 version contains the 1001 original questions
and answers, 27 new answers (updated through
1985), a supplemental bibliography, and a supplementary index. The new answers appear in an appendix and questions with revised answers are
denoted by a bullet. Unfortunately, the significance
of the bullet is explained only in the preface, and
could go unnoticed by those using the book as a
© 1989 American Meteorological Society

source for quick reference. In general, the new answers have provided updated statistics and references
to more recent disasters, but have not improved the
scientific content of the book. The revision does not
update the names of government meteorological
agencies and programs, weather satellites and computers, references and still research programs as ongoing that were long ago completed. The lay-person
would be well advised to disregard all references to
agency names and to programs purported to be ongoing.
Some meteorological topics frequently in the news
during the last few years are not included in the revised (or original) version, while some research that
has been curtailed is emphasized. No questions deal
with the effect of chlorofluorocarbons on the ozone
layer or with the El Nino and its effect on the atmosphere. An answer dealing with lead emissions in
automobile exhaust does not indicate that government regulations have been imposed on gasoline to
curtail such pollution. No mention is made of the
advent of lightning detection networks. Many opportunities to improve the contents, therefore, have been
forfeited in the revision.
The 1001 questions and answers occupy 350 pages
of the 381-page book, and are organized in nine
chapters dealing with hurricanes; tornadoes; thunderstorms; hailstorms; winds; fogs; rainstorms, snowstorms and ice storms; extremes of cold, heat and
pressure; and storms in space. M u c h has been
learned since 1970, especially on topics in the first
three chapters, that has not been treated well, although lightning was explained adequately. In general, the questions and answers about fog, winds,
cyclonic storms, and other topics in the last six chapters were informative and accurate. Even so, incomplete or scientifically inaccurate answers are still
present. A pressure gradient is described as a difference in pressure between two places, rather than the
amount of pressure change per unit distance. The
description of advection fog did not refer to the common situation where warm, humid air is cooled over
a snowpack. The warmth of Death Valley was explained as due to downsloping winds, without reference to the broader context of it being at a latitude
where subtropical high-related deserts are common,
or to the effects of evapotranspiration (and the absence of vegetation) on air temperature.
The chapter on hurricanes is perhaps the poorest.
Similar topics are interspersed throughout the chapter
rather than grouped in a logical sequence (e.g., answers to questions 2 and 3 indicate that hurricanes
are called typhoons in the western Pacific; answers
to questions 32, 33, and 34 cite names given to "hurricanes" around the world, but do not list "tyUnauthenticated | Downloaded 01/09/23 01:17 AM UTC
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p h o o n " ) . The answers to questions 88-90 treat
tropical disturbances, tropical depressions, and tropical storms as individual entities, rather than as stages
of hurricane evolution, a flaw compounded by the
answer to question 91, which indicates that the
phases of a hurricane are the formative stage, the
immature stage, the mature stage, and the decay
stage. As usual, physical explanations are mishandled, and questions occasionally have no scientific
meaning. The answer to the misworded question
" H o w do wind forces move within a hurricane?"
deals with the horizontal and vertical flows of air and
with storm energy sources (ignoring "forces" entirely).
The chapters on thunderstorms and tornadoes are
beset by errors of omission and commission. For example, there is no reference to rotating supercell
thunderstorms and their propensity to produce severe
weather and strong tornadoes, or to microbursts and
airplane accidents. It is stated that there has been no
known airplane crash due to hail, despite the Southern Airlines Flight 242 crash in 1977 in northwest
Georgia. Misconceptions are perpetuated: thunderstorms are said to be most frequent during the afternoon (despite much of the northern Midwest having
a summertime nocturnal maximum); tornadoes are
said to have winds as strong as 500 mph; opening
windows still is listed as a key tornado safety precaution; tornadoes are still said to occasionally "suck all
the water from wells"; the effect of tornado pressure
(rather than tornadic winds) is still cited as the cause
of destruction, etc. The concept of buoyancy is not
presented in a meteorological setting as the cause of
severe thunderstorms, instead a vague description is
given concerning the juxtaposition of warm and cold
air masses.
The book cannot be categorized as a book focused
on disasters and hazard mitigation. Such a book on
disasters would be expected to address the nature and
causes of various types of disasters, the prediction
and prevention of disasters, and the types of relief
needed should they occur. Although the nature and
causes of disasters are covered, the topic of relief is
not discussed and there is little discussion of prediction. "Prediction" and "detection" are sometimes
confused, as some answers purport that radiosondes
can help detect tornadoes and hail. O n the one hand,
only a few questions deal with safety measures. O n
the other hand, a number of questions deal with
weather modification projects, falsely indicating that
there is much activity and great hope among meteorologists regarding future prevention or weakening
of hurricanes and tornadoes through storm modification efforts. The book also maintains that "houses
must be strong enough to resist the impact of direct

tornadic winds," when that clearly is not an economically feasible approach to individual safety or community disaster prevention.
While this review has focused on the weaknesses
of the book, many of the answers in the book are
correct and clearly explained. This is particularly true
of the citings of historical events and the explanation
of the climatology of the various phenomena. However, the reader would be well advised to disregard
the names of government agencies, programs, and
computers and to look elsewhere for scientific explanations of the causes of weather phenomena.—Gregory S.
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Topics in Micrometeorology. A Festshrift for Arch
Dyer. B. B. Hicks, ed. 1988. 150 pp. $69.00.
hardbound. D. Reidel Publishing Company.
This memorial to Arch Dyer contains 11 papers. One
theme present in several of the papers is the need for
experiments that are conducted throughout the planetary boundary layer and involve surface tethered
balloons, towers, and aircraft measurements. A second theme is the need for sensors designed to minimize the flow distortion around the sensor structure.
(The papers were reviewed before publication.) A brief
abstract of each paper is presented along with the
title and author(s) since the papers do not have a
common theme. Only 6 of the 11 contributions are
relevant to the pioneering work of Arch Dyer.
" A R C H Some Introductory Notes to an Issue of
Boundary-Layer Meteorology Dedicated to Arthur
James Dyer," by B. B. Hicks. Bruce B. Hicks started
his own distinguished career by association with, and
guidance by, Arch Dyer. Hicks presents an excellent
account of the history of Arch Dyer's attempts to correctly measure eddy correlations to determine the latent and sensible heat fluxes in the surface layer and
the resulting profile structure. One can see his devotion and ingenuity in trying to solve the surface
layer problem.
"The Streamwise Kolmogoroff Constant," by E. L.
Deacon. Arch Dyer's association with E. L. Deacon
started in 1954 when Arch Dyer was responsible for
the electronics shop and preparaing a field experiment directed toward answering questions about the
atmospheric surface fluxes. This paper presents the
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results of observations of the turbulent kinetic energy
in the inertial subrange over grassland in 1968. The
Kolmogoroff constant, defined as the ratio of the rate
of dissipation of turbulent kinetic energy to the rate
of production of kinetic energy by shear and buoyancy, is determined and found to compare reasonably well with the results of other researchers. The
value obtained for 60 observations was 0.62 ± 0.01.
The mean value of the Kolmogoroff constant, including nine experiments by other researchers, was
0.59 ± 0.025. The surfaces included sea and grassland.
"Flow Distortion Effects on Scalar Flux Measurements in the Surface Layer: Implications for Sensor
Design," by J. C. Wyngaard. The ideas introduced
here (and in other papers by the author) represent a
step forward in the field of micrometeorology. Sensor-induced flow distortion was a concern of Arch
Dyer because the flow distortion induces errors in the
scalar flux measurements by the eddy-correlation
technique. Wyngaard shows that the errors can be
minimized by designing a flux measurement array
with minimal stagnation loss at the measurement point.
The errors can be reduced by designing vertical symmetry into the eddy-correlation array and minimizing
sensor separation. Suggestions are made for sensor
design and for correcting the measurements.
"Energy Budget for the Sahel Surface Layer During
the Eclats Experiment," by Pierre Durand, Jean-Pierre
Frangi, and Aime Druilhet. The Etude de la Couche
Limite Atmospherique Tropicale Seche (ECLATS) was
conducted near the Niamey Airport (13° 30' N, 2°
11' E, 200 m M.S.L.) from 15 November to 10 December 1980. The surface measurements included
solar and net radiation, wind speed and air temperature profiles, and ground temperature profiles. At
midday, aircraft measured the vertical turbulent
fluxes, net radiation, and surface albedo. The surface-sensible heat flux was determined from wind
speed and air temperature measurements at 0.75 and
2.25 m using the universal profile functions defined
by Dyer and Hicks. The ground heat flux was determined from the ground temperature profile. The latent heat flux was estimated as the residual in the
heat budget equation for the surface, and thus is subject to the errors in the other heat budget measurements.
The aircraft results confirmed the spatial homogeneity of the fluxes over the region 40 km on a side,
located east of the Niamey Airport.
The Koorin experiment was conducted at Daly
Water, Australia in July and August 1974. Comparison was made to the results of this experiment and
differences were attributed to the higher surface albedo values near the Niamey Airport.

1293
"The Persistence of Pollutants Downwind of a Point
Source Following Termination of the Emission," by
Roland R. Draxler. The results from a two-dimensional advection-diffusion model show that, after a
source has stopped emitting, the downwind concentration decrease rate is less than the corresponding
rate of downwind concentration increase for a source
that starts emitting. The reason for this is that a source
that starts emitting is more sensitive to the wind speed
magnitude and the along-wind mixing coefficients.
The model accounts for experimental results that short
time-interval tracers are observed longer near the
ground than expected based on the release duration
and wind speed.

"Non-dimensional Wind and Temperature Profiles
in the Atmospheric Surface Layer: A Re-evaluation,"
by Ulf Hogstrom. The field experiment was conducted near Lovsta, Sweden over a flat area planted
with clover and grass in one sector and wheat in
another with fetches from 1.5 to 5 km. The measurements made included turbulent fluxes at 3.6 and 14
m, profiles of wind speed, air temperature and humidity, wind direction, and net and global radiation.
Care was taken to design and construct the sensor
systems to minimize the flow distortion errors. The
results of the experiment are nondimensional wind
speed and air temperature profile parameters which
are within 10% of Businger and Dyer's profile relations for unstable conditions. The agreement was poor
for stable conditions.
" O n the Measurement of Dry Deposition Using Imperfect Sensors and in Non-ideal Terrain," by B. B.
Hicks and R. T. McMillen. One sink for atmospheric
pollutants is dry deposition to the natural surfaces.
The measurement of the turbulent exchanges are difficult because natural surfaces are seldom horizontally uniform and sensors for detecting the specie
(pollutant) levels are poorly developed.

The similarity method is used to infer the fluxes of
some species from the known flux of another species,
providing data are available to serve as a linkage. Net
radiation measurements are used as the basis for the
calculations and the method provides information
which is urgently needed.
"The Stably Stratified Boundary Layer over the Great
Plains I. Mean and Turbulence Structure," by Donald
H. Lenschow, Xing Sheng Li, Cui Juan Zhu, and B.
Boba Stankov. Aircraft measurements of mean and
turbulent structure of the stable nocturnal boundary
layer during the Severe Environmental Storms and
Mesoscale Experiment (SESAME) in 1979 are presented. The results agree with the similarity theory
applied to the planetary boundary layer and previous
measurements at towers and tethered balloons. One
conclusion is that experiments should be done that
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include simultaneous measurements by aircraft, towers, and tethered balloons.
"The Stably Stratified Boundary Layer over the Great
Plains II. Horizontal Variations and Spectra" by Donald
H. Lenschow, Shi F. Shang, and B. Boba Stankov.
Analysis of aircraft measurements of the mean and
turbulent structure of the planetary boundary layer
show that there is considerable horizontal variability
on length scales of several kilometers. The wave-like
structures appear to be related to the terrain through
stationary gravity waves. Two peaks in the velocity
spectra are at several kilometers and at 100 meters.
The variance increases with height for the longer
wavelengths and decreases with height for lengths of
1000 meters.
"Spectra of Velocity Circulation in the Surface Layer
of the Atmosphere," by B. M. Koprov, G. V. Azizyan,
and V. V. Kalugin. An acoustic sensor array is used
to measure the velocity circulation with longitudinal,
lateral, and vertical orientations. I could not determine the sensor spacing with certainty. The measured
circulation spectra are considered as an approximation to the vorticity spectra. The idea is very interesting.

" A Note on the Businger-Dyer Profiles," by J. A.
Businger. Circumstances related to the development
of wind speed and air temperature profile relationships such as "Businger-Dyer Profiles," "Dyer-Businger profile relations," and "Businger-Dyer-Pandolfo
empirical results" are presented by Businger because
the several profile relationships are not clearly referenced in micrometeorological literature. The final
paragraph points out that " . . .more and better experimental data are needed. . .[and] should be conducted in a setting where adequate documentation
of the entire boundary layer is available."
Although not mentioned in any of the above papers
the horizontal pressure gradient should be measured
at the site as part of any overall boundary layer experiment.—Charles R. Stearns
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Progress in Atmospheric Physics. R. Rodrigo, J. J.
Lopez-Moreno, M . Lopez-Puertas & A. Molina.
1988. 248 pp. $79.00. hardcover. Kluwer Academics.
This book contains papers presented at the 15th An-
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nual Meeting on Atmospheric Studies by Optical
Methods, which was held in Spain, September 1987.
The volume includes 18 papers dealing with aspects
of radiative transfer and remote sensing applied to
the upper atmospheres of the earth and other planets.
There is a wide range of subject covered, many of
which are of more interest to aeronomers than to meteorologists. The papers also vary greatly in their approach, from very general reviews to discussions of
technical details of particular observing systems. The
discussion below emphasizes those papers most likely
to be of interest to Bulletin readers.
In an invited review article, F. W . Taylor gives a
brief survey of the application of visible and IR observations from spacecraft to the atmospheres of the
Earth, Venus, Mars, and Jupiter. A much more specific problem in remote sensing is treated in a paper by
M . Lopez-Puertas, F. W . Taylor, and M. A. Lopez-Valverde. They consider how the day-night differences
in 4.3 micron flux measured from the Nimbus-7 S A M S
radiometer may result from the breakdown of local
thermodynamic equilibrium (LTE) in the upper atmosphere. The effects of non-LTE conditions on the
outgoing 4.3 micron radiation in the Earth's atmosphere is also discussed in papers by R. D. Sharma
and J. R. W i n i c k et al.
Lidar measurements of middle atmosphere density
profiles above Frascati, Italy, are reported in a paper
by A. Adriani et al. They find evidence for relatively
high-frequency gravity waves, similar to those seen
earlier by the French group using their lidar at Haute
Provence. A very brief paper by S. H. H. Larsen reports on historical trends in Dobson measurements
of ozone at two Norwegian stations.
A number of papers focus on using airglow measurements to make inferences concerning the dynamics of the mesophere and lower thermosphere.
Separate papers by D. Baker and by H. Kr. Myrabo
discuss how the time variation of the strength of O H
airglow may be related to gravity wave and tidal variations. A very interesting piece of work is reported
by G . Thuillier and M . Herse, who used measurements of the Doppler shift of the 557.7 nm atomic
oxygen airglow line to determine lower thermospheric winds. They present data for only a single night
and they have no independent data to compare with,
but their technique seems to hold great promise.
A paper by C. Gay treats the problem of radiativephotochemical damping of vertically propagating atmospheric waves. As in other recent studies, Gay
concludes that the vertical scale dependence of these
damping processes is of crucial importance.

There are a number of papers discussing the detailed mechanisms responsible for the oxygen air glow.
Separate papers by D. R. Bates and R. G. H. Greer
give overviews of this phenomenon, and both inUnauthenticated | Downloaded 01/09/23 01:17 AM UTC
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elude succinct and readable historical introductions
to the air glow problem. The problem of contamination of rocket-based air glow observations by local
vehicle-induced luminescence is discussed by B. R.
Clemesha, H. Takahashi, and Y. Sahai.

Measurements of a molecular oxygen IR airglow
are reported by I. C. M c D a d e and E. J. Llewellyn.
Finally, there are several papers dealing with observations of aurorae, particularly studies combining
both ground-based and satellite measurements.
This brief survey reveals the rather miscellaneous
contents of this book. It is not likely to become a
standard reference for meteorologists. However, for
those of us interested in the dynamics of the middle
and upper atmosphere, Progress in Atmospheric

Physics

does provide a quick glimpse of some recent work in
aeronomy.—Kevin
Kevin

Hamilton
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W a v e Interactions and Fluid Flows. A. D. D. Craik.
1988. 324 pp. $24.95. paperbound. Cambridge
University Press.
Wave

Interactions

and

Fluid

Flows

extensively re-

views existing mathematical treatments of certain
classes of waves and instabilities, both linear and
nonlinear. Its potential audience will be restricted by
the author's self-imposed limitation in subject matter
and by the organization and style of the book. The
vast majority of the material presented is based on
the (incompressible) Navier-Stokes equations. Although some discussion of phenomena involving
Boussinesq fluids is included, rotation is almost completely ignored. The style of the book is very much
like that of an extended review article. The mathematical arguments are fully developed (and the associated equations derived in a step-by-step fashion)
for only a relatively small portion of the material,
while in most cases the important results are just stated,
with abundant references to previous work. Naturally, this tends to make the book rather dense, and
more likely to be used as a reference volume. Within
the confines the author has set himself, the treatment
is exhaustive, as witnessed by the size of the bibliography (over 750 references).
W h i l e the book is logically organized from the
mathematics point of view (with linear wave interactions treated in one chapter, mean-flow interactions in another, and so forth), it is difficult to follow

the development of waves from linear to weakly nonlinear and beyond in any single physical system. Baroclinic waves do get a very brief (four page) section
to themselves, but as with the rest of the book, the
emphasis is on the form of the equations governing
the wave evolution and not on the underlying physics. Experimental results are referenced, both in the
text and in many diagrams and photographs, but the
emphasis is on experimental work carefully designed
to test the analytical theories. Very little detailed reference to waves or disturbances observed in nature
(whether in the ocean, the atmosphere or anywhere
else) is made. Some mention of numerical simulation
(or computational methods) appears, but only in a
few contexts and even then only very briefly.
After a short introduction (chapter 1), chapter 2
deals with linear wave interactions, including sections on flows with piecewise-constant profiles of
density and velocity, flows with constant density and
continuous velocity profiles, flows with density stratification and piecewise-constant velocity profiles, and
flows with continuous profiles of density and velocity. Both inviscid and viscous flows are considered,
and discussions of wave over-reflection and linear
mode coupling are included among other topics.
Chapter 3 introduces nonlinear theory, with which
the rest of the book (chapters 4-8) is concerned. The
effects of waves on the mean flow in which they occur is taken up in chapter 4, which includes a brief
discussion, purely mathematical in character, of
Generalized Mean Lagrangian formulations. A 50page discussion of three-wave resonance constitutes
chapter 5. The presentation of nonlinear wave trains
in chapter 6 includes (among much other material)
terse discussions of large amplitude waves in TaylorCouette flow and Rayleigh-Benard convection, nonlinear critical layers, and computational work on shearflow instability. Mode interactions in Taylor-Couette
flow and secondary instabilities in Rayleigh-Benard
convection are among the subjects addressed in
chapter 7, whose main focus is on cubic three- and
four-wave interactions. Chapter 8 gives some brief
closing remarks on strong interactions and turbulence.
This book may be useful as a reference work to
those whose main focus of research is the rigorous
mathematical analysis of small-scale waves and instabilities in the atmosphere and ocean, providing
rotation is not of importance. However, even these
researchers may find the book's overly dense style
somewhat discouraging.—David M. Straus
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