book reviews
Atmospheric Tides. By Sydney Chapman and Richard S.
Lindzen. Gordon and Breach Science Publishers, New York,
1970. 200 pages. $22.50 Reference; $11.00. Professional.*
Hardbound.
This monograph provides a critical and in-depth survey of
our present knowledge of atmospheric tides. Written more
than two decades after a previous monograph on the subject by Wilkes (1949), it reviews many exciting and recent
developments, both theoretical and observational.
The monograph is divided into three chapters. The first
chapter recounts the long and fascinating history of atmospheric tidal theory. This chapter has the style and substance of a detective story, and is strongly recommended for
the general reader.
The second chapter has two parts: Chapter 2S deals with
the solar tide and Chapter 2L with the lunar tide. In each
part, the known facts about the different components of the
tide, which are revealed in the pressure, temperature and
wind data recorded either at the ground or in the upper
air, are discussed and also condensed in the form of diagrams
and tables. The methods of data reduction are outlined
in adequate detail. This chapter will, no doubt, prove to be
a useful compendium of information for those involved in
the tidal analysis of atmospheric variables—an undertaking
which promises to be carried out on a much more extensive
scale than in the past because of the advent of digital
computers.
The third chapter is concerned with the atmospheric tidal
theory proper. The assumptions and approximations of the
theory are stated, and the tidal equations which specify the
latitudinal and vertical structure of the tides are derived
from the basic hydrodynamic and thermodynamic equations.
The problem is then approached in two steps: the first step
is to determine the locations and strengths of the various
sources of tidal excitation, and the second step is to calculate from the tidal equations the resulting atmospheric response. The mode of excitation can be either gravitational
or thermal. The gravitational excitation is localized in the
lower atmosphere because the bulk of the atmospheric
mass is concentrated there. The thermal sources arise in
different ways: turbulent exchange of heat between the air
and the ground, absorption of infrared radiation by tropospheric water-vapor, and absorption of ultraviolet radiation
by stratospheric ozone.
Sample calculations show that ozone and water-vapor
heating are the principal generators of the solar tide.
These two heat sources have an overall latitudinal distribution which is closely matched with the atmospheric response
* Sold only to professors or individuals who warrant that
this is for lheir own personal use.
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of one particular mode of the solar semidiurnal tide, namely
the (2,2) mode. This accounts for the strength and regularity
of this tidal component in ground pressure records. In
contrast, the heat sources excite many different modes of
the solar diurnal tide. Some of these modes are of the nonpropagating type. Moreover, the propagating modes which
are excited at different levels by the heat sources extending
over a considerable depth in the atmosphere, suffer destructive interference. These causes combine to produce a
weak and irregular solar diurnal tide in surface pressure.
They do not, however, prevent the dominance of the diurnal
tidal fields over the semidiurnal in the upper atmosphere
over the tropics. Unlike the solar tides, the lunar tide
(of which the component with a period of half a lunar
day is the most prominent) has a gravitational mode of
excitation. However, the basic temperature structure of
the atmosphere influences the strength of this tide by
affecting its vertical propagation characteristics. Much of
the observed variability of the tide can, in fact, be produced by atmospheric temperature changes.
After pointing out the major success achieved by the modern theory of atmospheric tides, this chapter goes on to
remind the reader of some of its shortcomings. A serious
limitation of the theory in its application to the upper atmosphere arises from the neglect of processes that dissipate
tidal energy. The important dissipative mechanisms are
identified as radiative cooling, molecular (eddy) viscosity,
molecular (eddy) heat conduction, and the "ion drag"
resulting from the collisional interaction of ions and
neutral constituents in the ionosphere. The nature and influence of these dissipative mechanisms are lucidly discussed.
Other shortcomings of the theory resulting from the simplifying assumptions about the Earth's surface topography,
and about the basic state of the background atmosphere are
considered. The nonlinear effects of possible significance at
upper atmospheric altitudes are also briefly mentioned.
The scope and sweep of this chapter are truly remarkable. It succeeds in conveying the distinct impression to the
reader that atmospheric tidal theory is in a state of rapid
and important development.
It is stated in the preface to the monograph that the
first two chapters are by Chapman and that the third chapter
is by Lindzen. These two authors, who between them bridge
a gap of more than two generations of research in the field,
have achieved a considerable measure of uniformity in the
organization of subject matter of the different parts of
the book. However, some unresolved discrepancies remain,
of which I shall quote the most conspicuous example. In the
first chapter the word "tide" is introduced to signify
oscillations excited either gravitationally or thermally. In
the third chapter, on the other hand, this word, or the more
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misleading epithet "atmospheric tide," is used to denote
the "gravitational tide" when it is desired to distinguish it
from the thermal tide (which, incidentally, is also called the
"thermotide"). A confusing distinction between migrating
tides and thermal tides also appears at one place (p. 169)
in this chapter. But such examples are rare and do not
detract from the high level of clarity which marks the
writing of this monograph.
The monograph contains an extensive bibliography with
273 references spread over many centuries (of these, twentyfive references are to Chapman and twelve to Lindzen). In
addition are provided a subject index, an author index, a
place index and a useful guide to the valuable figures and
tables embellishing the text. There seems to be hardly any
doubt that this monograph will take its place as a standard
reference on the subject of atmospheric tides.—S. V. Venkateswaran
Elements of Meteorology. By Richmond W. Longley.
John W. Wiley & Sons, New York, 1970. 317 pages. $10.95.
Hardbound.
Introductory courses in meteorology at institutions of
higher learning range from a one semester (quarter) survey
course, to be taken by nearly any student, to a series of
two or three semester (quarter) courses complete with
laboratory and recitation sessions for the pre-major in meteorology. The survey-course student often is deficient in
college-level mathematics and physics, but has a strong
desire to learn about weather in general and about weather
forecasting in particular. The pre-meteorology major, on
the other hand, is required to have a good mathematics and
physics background and can absorb a more sophisticated
meteorology course. While it is to the former or nonmathematical student that this book is directed, the author
has skillfully introduced simple mathematical statements or
equations to clarify points where words do not suffice. His
chapter on stability undoubtedly has the most equations of
any chapter in the book; however, this topic is one that
requires mathematics. Even the laws of thermodynamics
are well treated and should be rather painless for any
undergraduate.
The elements of introductory meteorology are covered
very completely. Indeed, the book is so complete that many
little items used to expand classroom lectures are in the
book and thus no longer available as supplementary material. Clarification and enlargement of the mathematical
aspects of introductory meteorology are portions of the
subject where the conscientious instructor can supplement
the book to provide a well-rounded first look at the field.
The author has included problems at the end of each
chapter to aid the instructor in expanding the mathematical
skills of his students.
The author's style of writing is clear, concise and complete. Nowhere in the book is there wordiness, yet no topic
seems to be slighted, and each is explained clearly and completely. He has used visual aids, with both photographs and
line drawings. In his treatment of temperature, pressure,
moisture and winds, the author is very careful to explain
each parameter in detail and to show how it is measured.
Such completeness adds to the practical usefulness of the
book to the student.
There are a few typographical errors and some figure
legends are interchanged. However, these are minor and
the corrections are obvious from the text.

January 8 and 9. 1969, are used throughout the book as an
illustrative example or case study. This case study brings a
cohesiveness to the various chapters of the book and allows
the student to see the entire field of meteorology as well as
the individual parts.
The first chapter of the book presents a general picture
of weather over the entire Earth with the details of each
topic to follow in succeeding chapters. This type of introduction can catch a student's interest and encourage further
reading.
Chapter 2 deals with temperature, thermometers, temperature scales and temperature measurement. The concept of
temperature gradient and particularly the microscale temperature profile in the surface layer are well illustrated.
The urban heat island, upper air temperatures, global temperature distribution and temperature climatology are all
explained. The chapter ends with the concepts of specific
heat and Charles law.
Pressure in the atmosphere is the topic of chapter 3. The
definition of pressure, its measurement, and the gas laws
constitute the first part of the chapter. The hydrostatic
equation is developed along with altimetry and sea-level
pressure concepts. Global charts of seasonal pressure values
and surface pressure over the U. S. for the case study of
8 and 9 January 1969, are used to illustrate horizontal
pressure distributions.
In chapter 4, atmospheric moisture is covered. The physical nature of water vapor and its temperature dependence
are well explained. Instruments and measurements follow.
An extensive treatment of condensation, clouds, precipitation, visibility and rain-making complete the chapter.
Radiation and radiational transferral of energy in the
atmosphere are treated in chapter 5. Solar and long-wave
radiation are both considered along with the radiational
energy balance of the atmosphere.
Chapter 6 is devoted exclusively to the extremely important topic of stability. Moisture effects and the study of
thermodynamic diagrams are brought in at this point in
the book. Inversions and the effect of layer movement on
stability are considered.
Chapter 7 deals with winds and pressure. As in all chapters, the concepts are well defined and measurement methods
elaborated. Geostrophic and gradient winds follow with the
effects of friction. The upper air winds and local winds are
discussed next. This chapter has many illustrative diagrams.
After describing the basic parameters of meteorology in
the earlier chapters, chapters 8, 9 and 10 apply these concepts
to air modification and air masses, the general circulation,
weather maps and extratropical cyclones. In these three
chapters the survey-course student can learn the basic principles of synoptic meteorology. In chapter 10 a series of
weather maps for the case study follow the development of a
wave cyclone for 24 hours. This consecutive depiction of the
developing surface weather systems greatly aids the awareness of the beginning student to the continuity of synoptic
meteorology.
In chapter 11 severe storms are discussed. Whirlwinds,
dust devils, tornadoes and hurricanes are covered, as are
rain showers, thunderstorms, hailstorms and tropical storms.
The concepts of the intertropical convergence zone and
easterly waves are explained. Excellent diagrams and photographs add to the effectiveness of this chapter.
Chapter 12 on weather and man gives insights into the
interface areas of meteorology and human activities. These
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brief insights should encourage some students to become
meteorologists and apply their training to man's problems.
Chapter 13 deals with climatic change and starts with a
brief look at paleoclimatology and historical climatology.
The chapter concludes with a discussion of causes for
climatic change, including man-made causes.
The book continues with appendices on conversion factors
and constants, saturation mixing ratio over water, the
Coriolis force and hourly weather reports for the casestudy period in January 1969.
A fine bibliography and answers to problems conclude
the book.
This book well fulfills the author's intent of producing
a meaningful text for the student with a limited mathematical and physics background. Indeed, of the several new
texts that have been published in recent years on elementary
meteorology, this is among the best, if not the best. As
well as being an excellent text for a survey course, it could
also be used to teach the fundamentals of meteorology to
students who will major in the field. In the latter case, the
instructor will have to provide mathematical supplementation to round out the course. However, as the book so well
covers the descriptive phases of the subject, the mathematical
supplementation will be the only region of challenge to
a good instructor.—Alan L. Cole
Atmosphere, Weather, and Climate. By R. G. Barry and
R. J. Chorley. Holt, Rinehart and Winston, Inc., New
York, 1970. xv + 320 pages. $9.50. Hardbound.
Elementary meteorology courses in departments of geography, which far outnumber first courses in meteorology
departments, are the intended users of this book. But its
current use for two sections (60 students each) of elementary
"Weather" shows that it suffers from the deficiency common
to almost all elementary meteorology textbooks: lack of an
orderly, readily comprehensible discussion of those parts
of elementary physics requisite to an understanding of
atmospheric behavior.
Such omission may be tolerated in meteorology departments whose students usually have some scientific training,
but is unacceptable for geography students, few of whom
have had any physics, chemistry—or mathematics beyond
simple algebra. This ignorance of basic physics extends to
most other college students who use a "weather" course to
satisfy a freshman science requirement. Perhaps British
students, for whom the first edition (Methuen, 1968) was
written, are better prepared.
In common with most other comparable books, this one
offers a quick listing of elementary laws (Boyle, Charles,
Dalton, Planck) without explanation, and without illustrative examples or exercises. Inevitably, some slips occur. On
the first page, 1 kg/cm is called a unit of force. On page
12, jjl denotes a micron, but on page 13 it is used for an
angle; most students don't even know the Greek alphabet.
Despite great care in organizing the material, some topics
are presented piecemeal in several places. Adiabatic temperaure change is discussed, without adequate explanation,
in the chapter on atmospheric moisture instead of in the
chapter on atmospheric energy, where it could have been
accompanied by an exposition of the transfer of heat energy
into mechanical energy and vice versa. Some technical terms,
such as "supercooled"' water, are not defined until many
pages after they are used, and others, for example, "solar
constant," are improperly defined.
2

For students who know some physics, or for whom the
instructor amplifies extensively the introductory material,
Barry and Chorley provide a reasonable survey of atmospheric circulations and their climatic consequences. Following an 18-page "photo-essay of atmospheric phenomena," the
second half of the book discusses weather and climate in
temperate latitudes, tropical weather and climate, urban
and forest climates, and climatic variability, trends and
fluctuations, in modern terminology and outlook.—N. Sundararaman
Hydrometeorology. By C. J. W^iesner. Chapman and
Hall, London, and Barnes and Noble, New York, 1970.
viii + 232 pages. $9.50. Hardbound.
This monograph, written as a textbook in hydrometeorology for undergraduate students of engineering by a
Senior Lecturer in Civil Engineering at the University of
New South Wales, Australia, should help to fill a need that
has been felt by anyone who has tried to teach such a course
in the last two decades.
Several years ago, in the belief that students of meteorology should know something about the engineering applications of precipitation data, I taught a course in hydrometeorology at New York University. At the time, the
best textbook available for the course was Applied Hydrology
by Linsley, Kohler and Paulhus, which had been published
in 1949 and was really not quite suitable. The course was
arranged along almost exactly the line of Dr. Wiesner's
book, and I would certainly employ Hydrometeorology as an
auxiliary textbook, if I were to teach it again, despite some
deficiencies noted below.
The book is largely restricted by the author to the traditional central problem of hydrometeorology: the estimation of probable maximum precipitation (P.M.P.). However,
because it is addressed not to meteorologists, but rather to
engineering students, the first eight chapters of the book
(one-third of the volume) are given over to an elementary
introduction to basic meteorology. The contents of these
chapters are certainly no worse than one finds in most
textbooks on elementary meteorology, and they can do no
harm. The author does not hesitate to use the notation of
calculus, and the synoptic illustrations from the Southern
Hemisphere are refreshing.
The specialized material begins with a chapter on evaporation, followed by two chapters on the time and space
variations of precipitation and by a very brief chapter
on snow. It is in these four chapters (the second third of the
book) that one feels the flaws of excessive brevity and omission. The treatment of rain and snow measurement is
inadequate either for meteorologists or civil engineers, both
of whom should know much more about the techniques
and errors of precipitation measurement, and the deficiencies
of raingages, snow gages, and snow surveys. However, the
discussion of methods of analysis of precipitation data,
including frequency and depth-duration-area (D.D.A.) analysis, while also somewhat abbreviated, is conventional and
practical.
In the final third of the book (78 pages) the author
presents the basic concepts and methods which have been
developed mainly by the U. S. Weather Bureau (now the
National Weather Service) for estimation of P.M.P. by
storm models, maximization, and transposition. The treatment, derived largely from Weather Bureau publications, is
generally well organized, lucid, and instructive. Extreme
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world rainfall statistics are given in the last chapter, in
which the author also discusses the problem of applying
P.M.P. and D.D.A. values from the United States to other
countries.
The book is written in a straightforward, no-nonsense,
"how to do it" handbook style, but with enough critical
comment to warn the unwary reader of the pitfalls of
P.M.P. estimation. The author does not pause to discuss the
theoretical frequency distributions used in rainfall frequency analysis, being content merely to present methods
and examples. Nor is any attempt made to relate hydrometeorology to such practical applications of precipitation
data as flood prediction and drainage design. Nevertheless,
this is a useful summary of the basic methods of hydrometeorology, a handy compilation of empirical results and
formulas, and, for civil engineers, a very good introduction
to meteorology.—Jerome Spar
The Use of Analog and Digital Computers in Hydrology. Proceedings of the Tucson Symposium, 8-15 December
1968. International Association of Scientific Hydrology
Publications 80, 81. UNESCO/IASH, New York, 1969. 2
vols., 755 pages. $29.00, Hardbound. $26.00, Paperbound.
The two volumes include 78 papers mainly on the subjects
of computer use for surface and groundwater studies and
their interrelationships. Because of rapid publication, three
late papers could not be published in the two volumes.
The additional papers and the discussions during the meeting were published later in the March 1969 issue of the
Bulletin of the International Association of Scientific
Hydrology.
This collection of papers provides an excellent reference
for those whose work is in the area of computer use in
rainfall-runoff or groundwater flow simulation studies. Sixtysix theoretical, field application, or philosophical papers are
included that cover this area thoroughly. Considerable coverage has been given to both deterministic and stochastic
models in the category of rainfall-runoff simulations with the
emphasis being given to flood forecasting applications.
Further coverage in this category includes papers on the
influence of man in relation to problems of floods, water
quality, and water resource management.
Groundwater simulation papers are numerous with the
stress being given to solving cause and effect relationships
resulting from man's influence.
Outside of flood forecasting interests this collection of
papers is of limited use to the general meteorologist as a
reference tool and a source of methodology. There are five
papers that are of interest in the field of statistical methods
applicable to meteorological events. The papers by Sariahmed
and Kisiel, Clark, Wallis and Mandelbrot, Singh, and Cavazza
and Vannella include the subjects of type distributions, synthesis of sequences, and time series analysis of precipitation.
There are five other papers by Kivan et al., Welsh et al.,
Kezes and Gunaji, Sugawara, and Dedman et al., that discuss the subjects of remote sensing, computer plotting of
isohyetal maps, analyzing moisture flux, evaporation, and
computer-weather radar coupling.
In summary, the collection of papers provides an excellent reference for surface water and groundwater hydrologists
and those meteorologists interested mainly in flood forecasting. However, the usefulness of the collection to the general
meteorological community is rather limited.—Thomas A.
Prickett

The Analysis of Air Pollutants. By Wolfgang Leithe.
Ann Arbor-Humphrey, Ann Arbor, Mich., 1970. 288 pages.
$18.75. Hardbound.
There are a number of texts that have been published
over the past 10 years describing analytical procedures to
measure air pollutants. The book by Wolfgang Leithe is one
of the more complete works that includes not only laboratory
methods but also recently developed instrumental techniques.
The book is an excellent compendium of methods for measuring pollutants emanating from stationary and mobile
sources and also describes the latest procedures for measuring ambient pollution.
The text itself in the Author's Addenda to the English
edition contains an updating of the original German edition,
which should somehow be included in the body of the text.
The translation from German to English is generally good;
I noticed only a few awkward expressions.
Of particular interest to this reviewer was the section on
the hygiene of air pollutants. This section and tables in
the appendix include the maximum allowable concentrations of a variety of organic and inorganic pollutants, established by the German Research Association. These concentrations are the maximum allowable for pollutants at the work
site. From this list, ground-level pollutant concentrations in
German are being established.
The analytical procedures described in the texts are reasonably up to date and include some instrumental procedures
that have not been described previously in United States
analytical journals. Specifically, the Picoflux analyzer developed by Brewer is described in detail and would seem to
have wide application for air monitoring programs.
A section should be added to the Leithe's text, in order to
keep the book up to date, describing the new, commercially
available process gas chromatographic procedures that are
capable of automatically measuring H S, S0 and CH SH,
also carbon monoxide, methane and total hydrocarbons. The
procedures are described by Stevens and O'Keeffe, Analytical
Chemistry, 1970.
In conclusion, the text is an ideal desk reference for air
pollution chemists and can serve as a useful guide for
developing a laboratory's analytical capabilities to measure
not only the quality of the atmosphere, but also the emissions from both stationary and mobile sources.—Robert K.
Stevens
2
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Polar Research, A Survey. Committee on Polar Research,
National Research Council, National Academy of Sciences,
Washington, D. C„ 1970. xii + 204 pages. $15.00. Hardbound.
The preface to this comprehensive 204-page report, provided by L. M. Gould, chairman of the Committee on Polar
Research, explains that the work is concerned with scientific
research in both polar regions. Its primary purpose is to
identify and assess important scientific problems that should
be studied in the next few years. The report considers similarities and differences in the scientific problems relating to
each polar region and to the overall Earth environment and
touches on operational features and international collaboration. The Arctic and Antarctic encompass substantial portions of the Earth's surface, and the unraveling of their
many secrets will contribute to a better understanding of the
Earth—its life, climate, oceans, interior, and the solar and
interplanetary forces that dominate it. At the same time,
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from a practical standpoint, a better understanding of the
polar regions can assist mankind in meeting various problems, for food is present in polar waters and mineral and
petroleum resources are present in the Arctic.
The report includes sections on Geology and Solid-Earth
Geophysics of the Polar Regions, the Polar Oceans, Polar
Glaciology, Polar Geodesy, and Cartography, Polar Meteorology and Climatology, Upper-Atmosphere Physics in the
Polar Regions, Polar Astronomy, and Polar Biology and
Medicine. Polar Meteorology and Climatology are discussed
in 10 pages. In addition, a number of subjects not of primary
atmospheric interest, but involving meteorological techniques
and instrumentation, are treated in other chapters. These
include ocean-atmosphere interactions, sea ice, and the heat
and mass balance of glaciers. Since meteorology and climatology provide a wide field for study, embracing many different topics, no attempt is made to deal systematically with
all aspects of these subjects; instead only those research areas
are covered which should be of particular interest in the
next 5 to 10 years.
The individual sections are short and to the point, and
briefly outline the scientific problem, following up with
specific recommendations. For example, in the section dealing
with synoptic meteorology and tropospheric processes, the difference in the character of the circulation of the two hemispheres is considered. The nature and density of the data network are described: sparse in the Southern Hemisphere except
for a ring of stations around the periphery of the Antarctic
continent, and almost equally sparse for the area of the Arctic
Ocean, but backed up by a good network toward the
equator. This openness of the network so far has operated
against a reliable spectral analysis of the velocity and temperature fields, but the continued development and application of suitable satellite sensors and horizontal sounding
balloons should overcome the observational deficiency.
Also pointed out in this section are the physical characteristics of the polar regions which give rise to the possibility
of studying large- and small-scale physical processes in a
relatively uncontaminated and undisturbed environment, not
generally available elsewhere on such a grand scale. The
flat, sea-ice expanse of the Arctic Ocean offers a very different situation from the high dome of the Antarctic with its
great slopes. For example, these regions offer excellent opportunities to study the formation, maintenance, and breakdown of large-scale inversions; surface stress; sastrugi patterns; the formation of ice and snow fields; areal distribution
of precipitation as a function of synoptic patterns; blocking
patterns; and storm tracks in respect to sea-ice cover and
land-ocean distribution. Since the polar regions consist in
large measure of homogeneous areas with respect to surface
characteristics, relatively few stations will suffice to provide
a satisfactory basis for analysis, when augmented by remotesensing techniques.
The recommendations contained in this section are in
favor of supporting groups willing to investigate theoretical
models of polar meteorology and climatology. Also recommended are continued observations, until superceded by
other means, at the three U. S. meteorological stations in
Antarctica, at McMurdo, Byrd, and Pole Station.
The section on Synoptic Meteorology and Tropospheric
Processes is followed by Stratospheric and Mesospheric
Circulation, Climatology, Heat Balance, Atmospheric Chemistry, the Global Atmospheric Research Program in the Polar
Regions and a section on Automation, Logistics and Data.

It is not possible, of course, to list details or review all
these fields here. Some comments contained in the GARPsection, however, are relevant to meteorological research in
polar regions in general. Of the Earth's surface, 8.2% is
strictly polar and 13.3% lies poleward of 60° latitude; on
the other hand, 60.2% is contained within the tropics. This
fact had an important influence on the strong emphasis of
GARP programs on the tropics. Because polar regions form
the atmospheric heat sink, an areal comparison between
tropic and polar regions as a basis for determining GARP
program emphasis may not be altogether relevant, however. The panel on meteorology and climatology attempted
at first to distinguish between the possible contribution of
polar meteorology to GARP and the possible benefits from
GARP for strictly polar problems. It concluded that in the
present state of knowledge, this distinction is not meaningful. No differentiation between the requirements of
GARP and the requirements of polar meteorology was
therefore made.
The section on Automation, Logistics and Data is short.
Logistic support, the Achilles heel of research in the Arctic
for many years, is not likely to improve dramatically. The
report stresses the importance of avoiding the danger of
subordinating research to logistics, as has sometimes happened in the past. It is pointed out that the high cost of
logistic support in the polar regions and recent advances in
numerical modeling dictate a change of emphasis in the
traditional relationship between theory and observation in
meteorology and climatology. More effort is needed in theoretical modelling of atmospheric processes, and related
processes at ocean and glacier surfaces, to ensure that expensive observational programs are properly directed toward
specific scientific objectives.
The report is in book form, has a hard cover, and an
excellent index, and is well laid out in easily identifiable
sections and subsections. Length and format of individual
sections vary romewhat. Some of these are large and have
extensive lists of references; for example, the section on
geology and solid earth geophysics embraces 37 pages and
about 250 references. In comparison, the section on meteorology and climatology has only 10 pages and few references.
Polar Research is a valuable, timely, and informative
reference work for the individual researcher, as well as for
agencies involved in the planning and organization of
research in the polar regions.—Gunter Weller
Atmospheric Transport Processes, Part 1: Energy
Transfers and Transformations. AEC Critical Review
by Elmar R. Reiter. U. S. Atomic Energy Commission, Oak
Ridge, Tenn., 1969. 253 pages. $3.00 from National Technical Information Service, Springfield, Va. Paperbound.
The manner in which various atmospheric properties and
constituents are redistributed by the atmosphere's own motion is arousing increasing interest in this age when everyone talks about pollution. Under the sponsorship of the
Atomic Energy Commission, which has rather good reasons
for being interested in the redistribution of certain substances, Prof. Reiter has embarked upon a four-volume
review of atmospheric transport processes.
In this, the first volume, the bulk of the material appears
in three chapters, dealing, respectively, with angularmomentum transports, energy transports and also transformations, and spectral analyses of transports of all sorts. Each
chapter opens with a few pages of theory, consisting mainly
of a presentation of the relevant equations. There follow
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descriptions of the principal observational studies, accompanied in many instances by tables and figures from the
original papers. An idea of the vast proliferation of such
studies in recent years may readily be gained by inspecting
the 600 titles contained in the reference list. In some instances the author assesses the relative merits of conflicting
studies, although more often he simply indicates why differences should be expected.
The abundance of studies has stemmed largely from the
active role played by eddies of many forms in accomplishing
the transports. In the opening chapter the author discusses
evidence for the importance of eddies. He then introduces
his own notation for dealing with transport equations when
averages with respect to several independent variables, and
departures therefrom, are pertinent. We feel that the considerable effort one must exert to become fluent in the
notation is not wasted.
The author stresses the point that a knowledge of the
transports of momentum and energy should be valuable to
anyone, including nonmeteorologists, interested in the transports of aerosols and pollutants. We would agree, with the
warning that a complete knowledge of the former topic does
not insure a complete knowledge of the latter. Certainly
anyone who takes this volume to heart will not minimize the
importance of large-scale eddies, nor regard the problem of
pollutant redistribution as basically simple—sins which
have been committed in the past.
Nevertheless, as evidenced by such terms as "ageostrophic"
and "transosonde" without further elaboration, and a discussion of the results but not the set-up of "dishpan" experiments, the volume seems to be addressed principally to
meteorologists. To this group it will serve handily as a
reference work—nowhere else are summaries of so many
transport studies contained under one cover—although
probably not as an introductory text, where one might look
for a more detailed exposition of the theory and a more
concise enumeration of the collected observational results.
In another chapter the author discusses the dependence of
the results upon the coordinate system in which the averaging processes are performed. In the final chapter he summarizes his feelings as to what knowledge is still lacking, and
ends with a plea for more studies aimed at clarifying
the role of mesoscale systems.—Edward N. Lorenz
Tropical Indian Ocean Clouds. International Indian
Ocean Expedition Meteorological Monographs Number 4.
By Andrew F. Bunker and Margaret Chaffee. East-West
Center Press, Honolulu, Hawaii, 1970. 193 pages. (24 pages
text, 346 figs.) $10.00. Hardbound.
The highlights of this monograph are the detailed cloud
crosssections constructed from aircraft time-lapse photographs on virtually all available long-distance flights associated with the International Indian Ocean Expedition of
1963-1964. This includes over 30 flight crosssections from
the Woods Hole Oceanographic Institution C-54Q, some 20
flights by the U. S. Weather Bureau's Research Flight Facility
DC-6 aircraft, and some 20 flights by the Royal Air Force
Britannias on the Aden-Gan-Singapore route. Over two-thirds
of the cross-sections describe southwest monsoon conditions
of 1963 and 1964, and the remainder are from the northeast
monsoon of early 1964. The area covered extends over much
of the Northern Indian Ocean, but with a large percentage
of flight hours in the Arabian Sea, in the southwest quadrant from Bombay.

Each cloud cross section and/or cloud map is based upon
photogrammetric determinations of cloud distances and
heights from the time-lapse films. It is difficult for those who
have never attempted it to comprehend the magnitude of the
effort and painstaking labor involved in producing such
cloud cross sections. Although certain parts of the job can
be semiautomated, decisions requiring meteorological judgment are called for with surprising frequency. Many readers
will note the similarities to the well-known Malkus and
Riehl book on Tropical Pacific Clouds (1964), which is not
surprising, since Margaret Chaffee contributed heavily to
that work. The emphasis is different, the Malkus-Riehl work
going into greater detail on the physical processes associated
with the cloud distributions, while the Bunker-Chaffee
volume is considerably more ambitious in the number of
flight hours analyzed, and must represent a staggering
amount of labor.
The second major component of this monograph is a
series of streamline charts covering all days for which
cloud data is presented, at 700 mb and the surface. (Some
will wonder why an upper tropospheric chart is not included.) Three periods encompassing most of the flight
days are presented as series so that continuity can be examined: 15 June-10 July 1963, 5 August-10 September 1964
and 3 February-7 March 1964. Maps for eight other flight
days are given without continuity. The continuous series
were based upon operational charts prepared at the Indian
Meteorological Center, Colaba, and revised to some extent by
staff and graduate students of the Department of Geosciences,
University of Hawaii, on the basis of additional data and
continuity considerations. Since these series make up an
important part of the volume, it is unfortunate that no
streamline chart, not even a sample, is shown with data
plotted so that the reader could be aware of the quality
and quantity of the raw material available to the analysts.
While many readers may be familiar with what is routinely
available, it is not at all clear whether additional ship and
aircraft data peculiar to the IIOE period were utilized.
There are instances where the streamline pattern changes
from day to day rather drastically, and the knowledgeable
reader is helpless to evaluate whether there is good evidence
for the changes or whether this simply represents two
different analysts (different styles are quite obvious). The
most serious questions arise on isotach analysis. The isotach
patterns are sometimes drawn with considerable detail on
one day and hardly any detail on the next, and the
same kinds of questions will be raised in the reader's mind.
There may well be cases where the data are sufficient for
a rather complete isotach analysis on a given day and insufficient on the next, but without plotted data, the reader
has no opportunity to appreciate the analyst's problems,
and the reader with little experience in tropical analysis
will have many opportunities for misinterpretation.
This volume should attract a rather wide audience.
Many will be interested in the cloud maps and cross-sections,
or the statistical summaries of average and extreme cloud
heights. Many will want to study the daily surface and 700mb streamline charts which, in spite of data and analysis
difficulties, are probably among the best obtainable of the
Indian Ocean. Many will simply use this material as background for other studies. However, those who will want
this volume for one of its most logical uses, the careful
correlation of cloud and wind data, may discover that there
are difficulties. The synoptic charts generally show only the
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largest scales of motion, with details available only in good
data regions. The cloud cross sections reveal significant
changes in regime on much smaller scales. The authors are
not to be held responsible for the perversity of the tropical
atmosphere, but that will not diminish the difficulty of
associating changes in cloud regimes with available information on the field of motion, and the authors' reluctance to
devote much space to interpretation of the data may reflect
this situation.
One of the most interesting revelations in this monograph
is the extreme rarity of observations of tall cumulonimbus
clouds. It will surprise many to learn that in analyzing films
from over 100,000 miles of flight on some 75 flight days,
no such clouds were measured to extend above 11 km. This
important result will no doubt be widely quoted, so the
characteristic brevity of interpretive comments by the
authors is unfortunate here, since they are best qualified to
judge whether it is generally valid for the Indian Ocean
or whether some larger cumulonimbus are embedded in the
extensive disturbed areas where measurements are not
possible. Considering the number of such clouds measured
to extend to higher altitudes using similar techniques in the
Pacific flights, it seems likely that a very real difference
exists between the two regions.
In summary, this monograph presents the results of
much painstaking labor in the form of cloud maps and
cross sections, and this valuable and unique information for
the Indian Ocean region will assure its widespread use as
source material for a long time.—Edward ./. Zipser
Climates of the World and their Agricultural Potentialities. By J. Papadakis. Buenos Aires, 1966. ix + 174
pages. Tables, diagrams, 1 map. Bibliography. Upon request from J. Papadakis, Centro de Investigaciones de Recursos Naturales, Buenos Aires. Paperbound.
This book contains chiefly a system of climatic classification for the purpose of agricultural planning. It is the outcome of endeavours of the author, starting in 1929, to assist
agriculturists in understanding the climatic environment
influencing the development of their crops. It is the continuation of a publication of the author (Climatic Tables for
the World, Buenos Aires, 1961) which already gave the same
classification in a different form. The classifying system
adopted by the author is most detailed.
The main aim of the author's classification is to enable
the agriculturist to judge whether a local climate is suitable
for the cultivation of a certain crop or not, and this with
respect to the following criteria: winter severity, summer
heat, and severity of drought and its seasonal distribution.
The basic temperature parameters used are the mean
daily extreme temperatures of the individual months, and
the mean lowest minimum temperatures of the year. The
basic parameters for characterizing the moisture regime (the
author always uses the term "humidity" for moisture) are
the saturation vapor pressure equivalent to the mean daily
maximum temperature (e ) and to a temperature lower
by 2C than the mean daily minimum temperature (e — 2).
(the difference of 2C is regarded as being the "normal" difference between average daily minimum temperature and
the average dew point of a month). A "humidity index,"
more properly moisture index, is received by dividing annual
rainfall by potential evapotranspiration, which again is
derived from an expression for moisture deficit (E = 0.5625
(e, — — 2), where E = monthly potential evapotransma
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piration, in cm; vapor pressure data in mb). Other parameters of the water balance used are water storage in the
soil, leaching rainfall, maximum leaching rainfall, and
drought stress.
The climate of a place is classified by means of four tables
which establish threshold values for the various parameters
mentioned above. These thresholds are fixed according to
plant-physiological limits for various crops. One table
characterizes winter types and their definition in terms of
temperature, the second refers to summer types, the third to
temperature regimes according to winter and summer types
and the fourth gives moisture regimes defined by averages
of the moisture parameters as enumerated above. On the
base of the characterization of the climate of a station
thus achieved the local climates are classified within the
system of 10 fundamental, 74 major and 450 minor climatic
groups. The author explains this high number of climate
classes as an equivalent to what is accepted in the field of
botanical and zoological classification, and the process of
classification of a climate is thus not more involved than
that of classifying a plant or an animal.
The author recognizes the difficulty of classification, and
therefore has added to his book tables which give lists of
places which fall within the province of each of the 450
climatic types. A further table enumerates the climatic
types which are suitable for every one out of 77 different
crops. A final table gives the climatic types which prevail in
every one of 172 countries, groups of countries, islands or
groups of islands, with special mention of the climatic
types at the various stations within the countries. Thus the
book does not omit any information for the agriculturist
who wants to find out which places are suitable for a certain
crop or which crops may be grown at a certain place or
group of places. A world map is added which shows the
boundaries of the major 74 climatic types.
Thus this book is the result of an enormous effort to
assist the agricultural community in its requirements for
general climatic information. The work performed in collecting data from approximately 3000 stations, computing the
various parameters, and classifying the stations according to
the multitude of climatic groups is astounding. Some
critical remarks may, however, be in order here.
The author's criticisms against the use of mean-of-day
temperatures may be justified to a certain extent, but it can
be argued that mean-of-day temperatures for a certain
month or season represent a certain thermal regime at
least as well as mean extremes, as used by the author. From
the standpoint of a plant physiologist, however, limiting
conditions of climate may be preferable. It may be asked,
what are the sources from which the author took the temperature limits for the individual crops, used by him in
his classification of winter and summer types?
For this moisture classification the author uses a formula
expressing potential evapotranspiration computed by the
use of average daily extreme temperatures. Thus, the author
claims, a maximum number of values for potential
evapotranspiration of stations can be computed, as the
data required are available for thousands of stations all over
the world. Whereas this formula may have as many merits
as any other empiric formula for the computation of potential evapotranspiration, tests made by the reviewer show
that the results achieved seem to have the same shortcomings
as other empiric formulae, viz., that they are not applicable on a world scale. This time the values seem to be
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too low for semi-arid and arid areas, where a good estimate
of the water need of agricultural areas is especially
important.
The arguments for a climate classification based upon
physiological characteristics of major world crops may be
justified in the special case of the book under review which
intends to serve the agriculturist; but from a general
climatological point of view, preference should be given
to classifications which are based only on a rational system

of climatic data, or on data derived from the general
circulation of the atmosphere. The relatively large number of printing errors may have been due to the singlehandedness of the author who edited the book in Buenos
Aires, whereas it was printed (in English) in Rome.
The book may safely be laid into the hands of agricultural research and extension workers as a tool for quick
climatological information, especially for the purposes of
plant introduction and homoclimatic studies.—N. Rosenan

(Continued from news and notes, page 468)

for development where stagnant air would lead to accumulation of air pollutants or to frost hazard. Other studentproduced maps have attempted to present areas of high and
low likelihood of exposure to high winds and wind chill,
as a planning criterion for location of new housing.
A computer program developed by students uses hourly
data from the National Weather Service to calculate a human comfort index for each hour. The same data are used
in another computer program to calculate an index of heat
flow into or out of a building, as a guide to architects in
their pursuit of "adaptive architecture." Finally, a group
of overlays developed from trajectories drawn during periods of low wind speed permit broad estimate of combination of industrial and nonindustrial areas that would be
mutually incompatible in the event of future development
along certain lines.
"No doubt all of the climate-based studies produced this
first year will require refinement before they are accepted by
architects and regional planners generally," remarked Dr.
Lowry. "In some cases they will eventually be found to be
ineffective, but all of them have come to the attention of
professionals in the field already, and the result is sure to be
a health period of field testing the ideas. Perhaps the most
encouraging outcome of the year's work is the eagerness with
which bright and highly motivated students—tomorrow's
professionals—are now asking good climatological questions
and making effective use of published climatological data in
finding reasonable answers."

Regional planning meets climatology

For 6 years now, students and faculty at the University of
Pennsylvania have been using the Delaware River Basin,
which encompasses parts of Pennsylvania, New Jersey, New
York, Maryland, and Delaware, as a natural laboratory for
developing understanding and competence in regional planning. This year for the first time an attempt to understand
the atmospheric resources of the Basin was conducted under
the guidance of Dr. William P. Lowry, a meteorologist on
leave from Oregon State University.
The origins of the Delaware River Basin project actually
extend back to 1955 when the Department of Landscape
Architecture and Regional Planning was formed at the University of Pennsylvania by its present chairman, Prof. Ian
L. McHarg. The Department is structured to integrate data
and concepts from the natural and social sciences into the
methodology of regional planning. Since the beginning of
the Delaware Basin project, each class has studied the results
of previous classes' work and has added contributions of its
own. Studies on the geology, hydrology, soils, vegetation,
wildlife, and various social sciences in this urbanized area
have been guided by faculty specialists, both from the university and from outside institutions. Students are drawn
from a wide variety of disciplines, and several are professionals who have elected a second career after pursuing
work begun 20 or 30 years before. The Department offers a
master's degree in either landscape architecture or regional
planning.
"I am a student here as well as a faculty member," remarked Dr. Lowry. During the year he and his students have
developed a sense of which types of facts, concepts and
methods familiar to atmospheric scientists are also relevant
to planners. In his course on "Atmosphere and biosphere"
and in a seminar on climatological methods, this integration
of atmospheric science into the methodology of regio*ial
planning was an important theme.
"Regional planning is a relatively new field, and climatologists have not been active in it. Thus a certain feeling
of starting from scratch has surrounded the trials of using
and modifying atmospheric concepts for the regional planner," explained Dr. Lowry. Considerable support was provided by a permanent faculty member, Dr. E. B. MacDougall,
who is a geographer with expertise in computer mapping
and statistical methods.
In the photograph below, a map of areas which are "high"
or "low" topographically, in relation to the immediate locality, is a trial basis for examining questions about suitability

Caren Glotfelty (center) explains her new computer program for calculating a human comfort index to Dr. William
P. Lowry, Jerry Shapins, Dr. E. B. MacDougall, and John
Berger (left to right). On the wall to the right is a studentproduced map showing the relative ventilation expected
across the landscape of the nine counties surrounding Philadelphia.
(More news and notes on page 482)
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PREPRINT VOLUME

CONFERENCE
ON
AIR POLLUTION
METEOROLOGY
April 5-9, 1971
Raleigh, N.C.
A C o n f e r e n c e on Air Pollution M e t e o r o l o g y ,
s p o n s o r e d by the A m e r i c a n M e t e o r o l o g i c a l
Society in c o o p e r a t i o n with the Air Pollution
Control A s s o c i a t i o n was held on April 5-9,
1971 in Raleigh, N.C.
The c o n f e r e n c e p r o v i d e d a f o r u m for the expression of views by both control officials and
m e t e o r o l o g i s t s on the role our s c i e n c e and
t e c h n o l o g y serves t o w a r d the a b a t e m e n t of
air pollution. It also p r e s e n t e d an across-theboard a c c o u n t i n g of the present state of
k n o w l e d g e , capabilities, and future needs to
the extent that present p e r s p e c t i v e permits.
The w i d e s c o p e of the p r o b l e m s on air pollution m e t e o r o l o g y , r a n g i n g f r o m m i c r o to
global scales, and their basically interdisc i p l i n a r y nature w e r e e m p h a s i z e d . E x t e n d e d
abstracts of the papers presented at the c o n f e r e n c e are c o n t a i n e d in a Preprint V o l u m e
under the f o l l o w i n g t o p i c s :
METEOROLOGY IN AIR RESOURCES

MANAGEMENT

AIR TRANSPORT AND DIFFUSION IN
URBAN AREAS
ATMOSPHERIC TURBULENCE AND DIFFUSION
PLUME DISPERSION
TRANSFORMATION AND REMOVAL PROCESSES
IN THE ATMOSPHERE
AIR POLLUTION CLIMATOLOGY
AND FORECASTS
WEATHER AND CLIMATE MODIFICATION
BY AIR POLLUTANTS
GENERAL SESSION I
GENERAL SESSION II

$10 A M S M e m b e r s
$15 N o n m e m b e r s

160 pages

Send o r d e r s and r e m i t t a n c e to:

AMERICAN M E T E O R O L O G I C A L S O C I E T Y
45 BEACON STREET
BOSTON, MASS. 02108
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