book reviews
Atmospheric Planetary Boundary Layer Physics. Edited by A.
Longhetto. 1980. Developments in Atmospheric Science, Volume
11. 424 pages. $70.75. Hardbound. Elsevier Scientific Publishing
Co.
This book, as its subtitle indicates, presents the proceedings of the
Fourth Course of the International School of Atmospheric Physics,
held at Ettore Majorana Center for Scientific Culture, at Erice (Italy)
in February 1978. The object of the course was to assess "the state of
the art of the most advanced research work in different areas concerning the atmospheric boundary layer, ranging from its fundamental physical and mathematical modeling to the aspects of the
phenomenology of diffusion and transport of airborne pollutants,"
according to its organizer, A. Longhetto. Twenty-one speakers
presented 19 chapters of lectures, grouped around four principal
subject areas: theory and modeling of the planetary boundary layer;
turbulent diffusion in the planetary boundary layer; stack and
cooling-tower plume trajectories; and experimentsand observations
in the planetary boundary layer.
The breadth and depth of coverage of particular topics varies considerably. On the one hand the lead-off paper of Part I, "Applied
numerical modeling of the atmospheric boundary layer," by S.
Bodin, is a 79-page long, detailed, highly-readable, and, as far as I
am any judge, reasonably complete survey of the present state of the
planetary boundary layer (PBL) modeler's art. Starting with a discussion of closure schemes, Bodin continues with treatments of the
surface layer, Ekman layer, and more detailed PBL turbulence
parameterization schemes, and compares 14 different models in
some detail. He then discusses various properties and problems of a
number of 1-dimensional models and concludes by describing several important 3-dimensional models in detail. Nearly 100 references
are given, mainly to current literature, in itself a gold mine of information for researchers. On the other hand, the subject of fluid
modeling techniques in air pollution applications, which surely
deserves more, receives a brief five pages.
The discussion of turbulent diffusion modeling, by R. G. Lamb, is
extensive but organized in quite a different way. Rather than a comprehensive review, Lamb has chosen to provide a discussion based
primarily on his own research. After briefly surveying the Eulerian
diffusion equation approach, stressing its serious shortcomings in
applications, he presents an interesting discussion of the statistics of
particle motions and relates the results to applied diffusion methods
widely used. This paper can be read with profit by any student of
diffusion; but it presents a very individual and specific point of view
of its subject, in contrast with the broad coverage of Part I. A further
contrast of approaches is provided by Part IV. One looks in vain
there for any general survey or review of atmospheric turbulence and
diffusion experiments. Instead, the reader is presented with half a
dozen brief papers, individually quite interesting, on various special,
local-meteorological problems and observational techniques. Other
papers in all sections are distributed over the various ranges of
coverage, emphasis, and depth that are suggested by these examples.
The focus of this book is on PBL numerical modeling problems—
and not on PBL physics, despite the title—and, except for much of
Part I, on air pollution modeling aspects rather than boundary layer
structure. Some of the material, e.g., Rote's lectures on model validation and sensitivity analysis, in Part II, summarizes important new
topics. In other papers, e.g., Moore's lectures on plume rise in Part
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III, more familiar material is presented, with skill and interesting insights. But taken all in all, this book is a decidedly mixed bag. As
long as the reader is willing to overlook the unevenness, which may
well have lent welcome variety to an intensive lecture series but is
quite distracting in a book, he will find considerable material of
interest, particularly with respect to air pollution modeling
applications.
The book, attractively bound, is printed by photo-offset directly
from typed manuscripts. Although quite legible, the text is marred
by frequent typing errors. In practice this turns out to be only mildly
disturbing (except perhaps for "Glifford" on page 227); but the
buyer of a book priced at $70.00 surely deserves better.—Frank
Gifford
Frank Gifford lives at 109 Gorgas Lane, Oak Ridge, Tenn. 37830.

Marine Turbulence. Jacques C. J. Nihoul, Ed. 1980. Elsevier Oceanography Series 28. 378 pages. $58.50. Hardbound. Elsevier Scientific Publishing Co.
The book contains the proceedings of the IAPSO-SCOR-IDOE
(International Association for the Physical Sciences of the OceanScientific Committee on Oceanic Research-International Decade of
Ocean Exploration) Second Symposium on "Turbulence in the
Ocean," photo-reproduced from typewritten manuscripts. While
symposium proceedings tend to be superseded by journal articles
after a short time, a symposium volume still presents a coherent picture of a field of special interest in a manner that few journals or
books can provide.
The present volume contains a few review articles, as general and
inclusive as such articles have to be, and then papers on large-scale
motions and mesoscale motions, and many papers on microscale
motions. There are relatively few papers on wave motions, and the
observational papers illustrate how difficult it is to obtain coherent
pictures of flow fields and variability in the deep ocean. Air-sea interaction as a source of turbulence is discussed in one paper, while
the bottom boundary layer in tidal channels is addressed in several
papers as a source of turbulence.
A reviewer cannot do justice to the survey papers. Let it just be
said that the surveys by Nihoul, Lumley, Panchev, and Gibson all set
the stage for the discussion of the special topics; they are as inclusive
and general as they should be, they all contain some new viewpoints,
and all should be read by those who want an overview of the subject
of marine turbulence.
The new results are to be found in the contributed research papers.
An interesting paper on large-scale turbulence is the paper by Colin
de Verdiere, who has analyzed Rossby waves excited by surface inputs on a finite size basin. He shows that the response for periodic
and finite size basins, as he defines them, is different, and that the
effect of a meridional boundary on meridional mean transport is
significant. The rectification effect due to nonlinearities is influenced
by a topographical boundary, and one wonders if the conclusions
may apply to some extent to atmospheric motions as well.
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The paper gives analytical results, rather than results of numerical
analysis, and represents a continuation of the past work on "upscale" transport of energy and enstrophy to the problem of topographic effects. Proceeding next to look for mesocale problems, one
finds the paper by Revault D'Allones and Caulliez on observations
of the air and water near-surface boundary layers made from a
manned buoy in the Mediterranean Sea, and this information supplements the previously published papers by D'Allones and others
on this interesting set of experiments.
The next scale discussed is that of internal waves, represented by
numerical calculations and laboratory experiments by Orlanski and
Cerasoli. They consider nonlinear interactions and calculate some
results, and they also find that, under certain parameter ranges,
laboratory experiments show the same general behavior. But, when
overturning occurs, simple models seem to lose their validity as predictors; they also demonstrate that nonlinear processes can not be
superimposed. One would, of course, wish that simple models could
be used to model oceanic turbulence and nonlinear internal waves,
but the results seem to convey the message that, while simple models
can teach much about a participant process, reality may well prove
to be much more complicated. The presence of even a small local
overturning effect can destroy the applicability of a simple model,
overturning being an irreversible and cumulative process that eventually may have a decisive effect on propagation and energy transfer.
One then is left speculating about how much of the physics of wave
breakdown one should try to understand in order to construct a
valid approximate model of the energy transfer and wave dissipation
that occurs in internal wave fields. It may well prove necessary to
look into these processes in much more detail than has been done so
far, but it will be difficult and possibly exasperating to understand
the processes as fully as may be needed. Turbulence in tidal channels
and shallow seas forms the topic of papers by Bowden and Ferguson
and by Wolf, who give the results of field observations in the Irish
Sea. These two papers are worth careful study since they represent
what appears to be carefully-obtained data on the lag due to growth
of the frictional layer after current reversal, thus indicating the
quasi-steady friction law may not be good enough. There are several
other such suggestions, contained in the data, that will occur to the
reader. In his paper Swift, as do Nihoul et al. and Varluzel and
Benque in their papers, deals with numerical and theoretical estimates of shearing stresses and turbulent transports.
A series of papers dealing with microscale processes in the ocean
also deal with the deep ocean in the sense that solid boundaries are
not discussed. A number of experiments using vertically traversing
probes or towed probes show that small-scale turbulence occurs
sporadically, is intermittent, and seems to follow no really simple
rules about when, where, and how much. The paper by Gibson gives
a useful review of concepts and processes, providing a good overview
of fossil turbulence (turbulence left after the generation caused by
local instability has ceased). The observations (also in the Irish Sea)
by Oakey and Elliott and the probe observations by Gregg and by
Osborn and Veth all contribute evidence that the turbulence is
sporadic, etc. So much more needs to be known and understood before prediction of turbulence or its statistical properties can be dealt
with beyond the most crude statements. This may be an unfair
description of the state of affairs; no doubt scientists are learning all
the time about oceanic turbulence, but there still is a long way to go.
One wonders if there may be some smart way of getting a significant
distance ahead; all one can do, of course, is try to be smart and get
some insights. Looking at observational data gives one the raw
material, and one can then try to modify the methods used in turbulence analysis under other circumstances, as so well presented by
Ozmidov, Panchev, and Lumley in their papers.
Now, double diffusion remains a process that needs to be understood on larger scales than the laminar instability scale, as pointed
out by several of the authors, Lumley among them. The paper by
Piacsek and Toomre shows some exquisite results of numerical anal-
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ysis of double diffusion, and it is encouraging to see it soon may be
possible to model such processes numerically on a much larger scale.
The difference between the molecular diffusion coefficients for
momentum, heat, and salt is such that, if one imagined a breaking
internal wave to make an internal kind of splash in droplets of fluid
of temperature and salinity different from the part of the water
where the splash occurred, one would first see the intruding water
droplets lose their momentum, then their temperature anomaly,
and, still later, their salinity. So their buoyancy anomaly would be
preserved for some time, comparable to the period of the internal
wave that broke to create the anomaly in the first place. There could
then be effects on the propagation, partial energy recovery, and so
on. This just shows how complicated a set of phenomena with which
one deals in the microscale turbulence processes in the ocean, and
how easy it is to dream up a process that may prove to be only of
didactic importance. More still apparently needs to be learned. In
future conferences on oceanic turbulence, one may hear much more
about convective instability caused by surface evaporation, about
particle transport by finite-amplitude internal waves propagating
along pancake-like inclusions, and about attempts at statistical
modeling of the consequences of irreversible and cumulative weak
events near the boundary of local instability. These are among the
processes and phenomena about which more needs to be known. I
recommend the volume as a useful description of the present state of
knowledge and ignorance on marine turbulence, as well as a good
introduction to the current literature.—Erik Mollo-Christensen
Erik Mollo-Christensen
is a Professor of Oceanography in the
Department of Meteorology and Physical Oceanography at the Massachusetts Institute of Technology, Cambridge, Mass.

Numerical Prediction and Dynamic Meteorology, Second Edition.
George J. Haltiner and Roger T. Williams. 1980. 477 pages.
$25.95. Hardbound. John Wiley & Sons, Inc.
Since its publication in 1971, Haltiner's book, Numerical Weather
Prediction, has been used widely as reference and textbook in the
field of numerical weather prediction (NWP). Its scope was ambitious, covering all aspects of NWP from the basic level right up to the
state of the art. A decade has passed, however, and 1971's state of the
art has become 1980's routine operational practice.
In a sense, during the 1970s, the hopes and ideas of Richardson,
von Neumann, Charney, Phillips, and others for numerical weather
prediction finally have come to fruition. Most of the technical problems have been overcome, and there is enough computer power
available to avoid unpalatable simplifications. The time seems propitious for a new edition of Numerical Weather Prediction.
Haltiner and Williams, both professorsat the Naval Postgraduate
School, Monterey, Calif., have produced a text that is as thoroughly
up-to-date as one reasonably could demand. The new edition has
approximately 50% more material and almost three times as many
references as the earlier edition. The text has been completely
restructured and large sections have been rewritten.
The style and presentation are smoother than before. Motivational and linkage material has been placed at the beginningof most
chapters, providing increased continuity and flow.
The second edition has a more modular structure than the first.
Thus, the two prerequisite disciplines, atmospheric dynamics (Chapters 1-4) and numerical analysis (Chapters 5-6), are introduced first.
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There is no intertwining of dynamics and numerics until it is appropriate—that is, in the discussion of actual model construction in
Chapter 7. Chapters 8-10are concerned with physical parameterization and the remaining Chapters 11-13 cover objective analysis and
initialization, ocean dynamics and predictability, and statisticaldynamical forecasting.
The first section on dynamic meteorology (Chapters 1-4) has been
extended considerably and tailored carefully to provide the background necessary for understanding the later chapters on model
development, objective analysis, etc. Chapter 1 introduces the
governing equations, coordinate systems, map projections, etc.,
much as in the first edition. Energetics, which formerly occupied an
entire chapter, has been compressed and added to Chapter 1. The
second chapter is an introduction to atmospheric waves, covering
sound and internal gravity waves in a stratified atmosphere and
inertia-gravity and Rossby waves for the shallow-water system. The
discussion of geostrophic adjustment is at a more sophisticated level
in the second edition and emphasizes the dependence of the adjusted
state on the Rossby radius of deformation. There is also material on
the projection of arbitrary initial conditions on the geostrophic and
ageostrophic components of the flow that is useful in later discussions of the initialization problem. Chapter 3, on scale analysis, has
been completely reorganized. The shallow-water equations are
scaled first, followed by the scale analysis of the baroclinic primitive
equations in log-pressure coordinates. Chapter 4 is concerned
mainly with barotropic and baroclinic instability, although there is
some new material on vertical energy propagation and equatorial
waves. The treatment of baroclinic instability has been modified considerably, with more emphasis on the general Eady and Charney
problems and less on the two-level model.
There are two chapters on the numerical analysis appropriate to
NWP. Chapter 5 is concerned primarily with finite difference discretization. The structure of this chapter is particularly appealing
from a pedagogical point of view. A simple example (centered space
and time differencing of the advection equation) is studied first to
introduce the unexpected complexities (to the uninitiated) of marching procedures. Next, a more rigorous methodology is developed
with definitions of convergence, stability, etc., and the introduction
of stability analysis methods. Finally, these stability analysis
methods are applied to a variety of numerical techniques used in
NWP. There is also a long and unnecessarily complicated discussion
of elliptic boundary value problems and a very clear discussion of
aliasing and the Arakawa conservative differencing philosophy. It is
regrettable, however, that a section on Lagrangian methods was left
out of the second edition. Chapter 6, on Galerkin methods (finite
element and spectral) is completely new and very readable. One
minor quibble is that the more powerful variational formulation of
the finite element procedure has been downplayed considerably.
In Chapter 7, dynamics and numerics are combined in the development of numerical models. The section on filtered models has
been much reduced in the second edition, reflecting the trend in operational practice. The main emphasis is on a description of the University of California at Los Angeles (UCLA) general circulation
model. The discussion is complicated and detailed, but nonetheless
clear and readable. The authors have emphasized the logical and systematic construction of the finite difference approximations based
on Arakawa's discretization philosophy, introduced in Chapter 5.
Other aspects covered in this chapter are limited area and isentropic
modeling, the upper boundary condition, and topographic effects.
The next three chapters are concerned with physical parameterization. Chapter 8 covers the planetary boundary layer, Chapter 9
moisture and convective parameterization, and Chapter 10 radiation. Of the three, Chapter 10 seems the weakest because it concentrates exclusively on the radiation parameterization in the UCLA
model without giving much background material on radiation or introducing other approaches.
Chapter 11 covers objective analysis and initialization. The dis-

cussion of objective analysis is disappointingly brief considering that
there is very little good pedagogical material available to the
nonspecialist. More simple illustrations such as in Morel's notes
(Summer School of Space Physics, Lannion, France) would have
been helpful. The initialization problem, however, is discussed very
thoroughly.
Chapter 12 on ocean dynamics and Chapter 13 on weather and
climate predictions round out the book. Predictability is discussed in
Chapter 13, but rather tersely considering the importance of the subject. Statistical-dynamical prediction also was not given adequate attention considering recent interest in medium-range forecasting.
This edition, like the first, is remarkably free from typographical
errors. The notation, for the most part, is standard, but a few more
diagrams would have been helpful.
The second edition should prove to be a very useful textbook for
the student and source book for the NWP practitioner. Anyone interested in N W P should have this book on his shelf, even if he already owns the first edition.—Roger Daley
Roger Daley is with the National Center for Atmospheric Research in
Boulder, Colo.

Operational Techniques for Forecasting Tropical Cyclone Intensity
and Movement. By the World Meteorological Organization. 1979.
WMO-No. 528. $40.00. Paperbound. UNIPUB.
This tropical cyclone forecaster's manual was prepared by the U.S.
National Hurricane Center (NHC) at the request of the World
Meteorological Organization and under the direction of the Head of
the National Oceanic and Atmospheric Administration. Information on tropical cyclone forecasting is so scattered in the various
journals and internal government reports of different countries, that
there was a strong need for consolidation of the material.
The manual is an edited compendium of contributions by a
number of experts in the various fields of cyclone forecasting, most
from the Miami, Fla., NHC office. As such, it presents a generally
excellent overview of the state of the art in cyclone forecasting at
around 1976-77. It has been well edited, and, while some areas are
given more emphasis than others, this emphasis largely reflects the
state of knowledge on tropical cyclones at that time. The book primarily deals with forecasting cyclone movement.'Much less is
covered on cyclone intensity; the title is a bit misleading in this
regard.
Miami N H C forecasters wrote to the various tropical cyclone
offices about the globe requesting information on each country's
tropical cyclone forecasting techniques and ideas. The response was
quite varied. Some countries did not respond at all. Some of this
manual's discussions and topic emphasis do not conform exactly to
some foreign forecasters' views on this subject. But some differences
of emphasis are inevitable. This does not detract from the overall excellent quality of this manual.
The manual contains 10 chapters. The short introduction chapter
(by S. N. Sen) is 5-10 years out-of-date. Chapter 2 (by J. R. Hope)
contains a global climatology of tropical cyclones based mainly on
the data of Crutcher and Quayle (1974).
Chapter 3 (by P. J. Hebert) is a very good summary of empirical
forecast techniques. He has left out a few minor techniques that
should probably be buried anyway. The Fujiwhora effect (interac-
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tion of binary cyclones) could have been discussed more extensively
for the benefit of northwest Pacific forecasters—particularly the results of Brand (1970).
u
Chapter 4 (by C. J. Neumann) is excellent, as is Chapter 5 (by J.
M. Pelissier), though the different lengths denote the continued reliance on empirical and statistical techniques as opposed to dynamical techniques.
Chapter 6 (by P. J. Hebert) gives empirical techniques of cyclone
development and intensity change. The thinness of the cyclone
development sections illustrates the lack of general agreement up
until 1976-77 on parameters that can be used to make skillful forecasts of the development process.
Chapter 7 (two pages) and Chapter 8 (one half page; by P. J.
Hebert) summarize the woefully thin statistical and dynamical support for agreed upon ways for forecasting cyclone development and
intensity changes up to the time of this manual. There is, fortunately,
a significant amount of research on tropical cyclone intensity change
currently in progress that may improve this situation.
Chapters 9 and 10 (by C. J. Neumann) give very good discussions
on verification of forecasts and comparison of different forecasting
techniques. The problems of comparing one region with another are
well illustrated. Neumann and Pelissier have more recent work in
progress on the subject not contained in the manual.
This is a must publication for anyone involved with tropical cyclone prediction and general tropical cyclone studies. The NHC
forecasting staff should be complimented for its extensive efforts in
preparing this important and needed forecasting manual. Those
wanting supplementary information on this subject from a more
Southern Hemisphere point-of-view might consult the new and excellent A ustralian Tropical Cyclone Forecasting Manual (1978), available from the Australian Bureau of Meteorology, Melbourne, Australia.— William M. Gray
William M. Gray is a Professor in the Atmospheric Science Department of Colorado State University, Ft. Collins, Colo.

new publications
Air in Danger: Ecological Perspectives of the Atmosphere (Georg
Breuer, 1980, 201 pp., $24.95 hardbound, $7.95 paperbound, from
Cambridge University Press) "describes how the bio-geochemical
cycles regulating the composition of the atmosphere evolved over
the history of the earth, and how man is interfering with them today.
Accessible to the layman as well as the expert, the book covers in
detail current problems including the atmospheric increase in carbon dioxide, the danger of ozone depletion and the energy controversy."

Air Pollution and Forests: Interactions Between Air Contaminants and
Forest Ecosystems (William H. Smith, 1980, 400 pp., $39.80, hardbound, from Springer-Verlag) presents a "synthesis and overview of
the complex interactions between air pollution and forest ecosystems . . . . provides an inventory of all the significant relationships
that exist between forests and pollution, reviewing the sources of and
sinks for air contaminants. Discussions center on the role of forests
in major element cycles and as sources of hydrocarbons and particulates. The influence of pollutants on tree production, symbiotic
microorganisms, and on photosynthesis and respiration is examined. The effects of fires and nutrient cycling through the system are
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also explores. Finally . . . forest destruction is presented from a
biochemical as well as ecological viewpoint."

Atmospheric Pollution: Its History, Origins and Prevention, 4th Revised Edition (A. R. Meetham etal., 1980, 288 pp., $35.00, from Pergamon) "covers the scientific identification of pollutants which remain troublesome or harmful after the main attack on "smoke" and
heavy pollutants and gives a technical description and explanation
of the many appliances in use or available for the detection and prevention of pollution. It includes a statement and consideration of the
law as it now stands and the procedures in use by the government
and local authorities in tackling pollution and its effects."

Atmospheric Processes (James Hanwell, 1980, Processes in Physical
Geography, Vol. 3, $8.95, paperbound, from Allyn & Urwin, Inc., 9
Winchester Terrace, Winchester, Mass. 01980) "discusses the atmosphere in terms of a machine fuelled by the Sun and . . . deals
with the energy involved in global circulations before looking at local
processes and, finally, global patterns." The book is intended as an
introductory course in higher education and approaches its subject
through the study of processes "without introducing the mathematics that becomes essential at more advanced levels." It "unravels
how the whole restless atmosphere moves or circulates. The central
chapter. . . hinges upon the energy involved in the circulations and,
especially how the transfers of moisture and heat affect us as well as
the weather. . . ." The book also focuses upon the processes more
immediately around us. "The final chapter looks outwards and
glimpses into the future concerning broader global patterns."

Carbon Dioxide and Climate {L. M. Libby,Ed., 1980,270 pp., $40.00,
from Pergamon) is a special issue of Environment International. Papers include: Impact of Increasing Atmospheric CO2 Concentrations on Global Climate: Potential Consequences and Corrective
Measures; Sources and Sinks of Carbon Dioxide in Terrestrial Ecosystems; Tree Thermometers and Commodities: Historical Climate
Indicators; Radiocarbon Dating in the Future: Thirty Years After
Inception; and Dendrochronology of Bristlecore Pine, Pinus
Longaeva.

Climate Change and Society: Consequences of Increasing Atmospheric Carbon Dioxide (William W. Kellogg and Robert Schware,
1981, 178 pp., $15.00 hardbound, $8.00 paperbound, from Westview) "summarizes current knowledge of the causes of climatic
change and presents a scenario of the future climate distribution that
could prevail on a warmer Earth. It then focuses on the impacts of
climatic change—in particular, a global warming accompanied by a
shift in rainfall patterns—in such vital areas as food and fiber production, water resources, natural ecological systems, fisheries,
health and disease, energy demand, and so forth." The authors detail political, economic, social and ethical implications of global environmental change and evaluate "national and international strategies for mitigating the impacts of climatic change, or possibly averting that change altogether."

Climate's Impact on Food Supplies: Strategies and Technologies for
Climate Defensive Food Production (Lloyd E. Slater and Susan K.
Levin, Eds., 1981, AAAS Selected Symposium 62, 250 pp., $20.00,
Unauthenticated | Downloaded 01/09/23 01:17 AM UTC

Bulletin American Meteorological Society
from Westview) "assesses theories of how climate influences food
production and distribution, discusses how societies can contend
with climate-induced food shortfalls, and explores policies and technologies that promise to reduce climate's impact on agriculture and
to increase food production through unorthodox methods." The
book is divided into two sections: Viewing the Climate/Food Interaction and Reducing Climate's Impact.

Crop Reactions to Water and Temperature Stresses in Humid, Temperate Climates {David Raper, Jr., and Paul J. Kramer, Eds., 1981,
425 pp., $30.00, from Westview) is '"'aimed at improving agricultural
production by providing a better understanding of the interaction
between crops and the environment [and] presents the latest research
findings on the effects of water and temperature stresses on plants in
humid temperate regions. It also covers management practices and
breeding programs that may reduce crop sensitivity to the vagaries
of weather."

Disaster Planning (Harold D. Foster, 1980, 300 pp., $29.80, hardbound, from Springer-Verlag) "offers local administrators, institutions, and organizations a blueprint for increasing community safety
through a comprehensive risk management program . . . . a new
safety index based on stress factors and a methodology for deciding
the necessity of evacuation are introduced." Chapters include: Risk
and Comprehensive Planning; Development and the Spatial Distribution of Risk; Safety by Design; Predicting and Preventing Disaster; Disaster Warning Systems; Disaster Plans; and Construction
and Reconstruction."

Emission Control for Stationary Power Sources: Technical, Economic
and Environmental Assessments (Alfred J. Engel, Ed., 1980, 223 pp.,
$30.00 ($15.00 to AIChE members), paperbound, from American
Institute of Chemical Engineers, 245 East 47 St., New York, N.Y.
10017) is based on technical sessions conducted at three AIChE national meetings and includes 26 papers "dealing primarily with the
technical, economic, and environmental aspects of controlling the
release of airborne emissions. . . . The book presents a comprehensive look at emission control in various phases of the energy industry, with particular emphasis on the airborne discharges produced
by coal combustion processes and industrial boilers . . . [and] also
looks at the latest techniques used for sampling, analyzing and categorizing airborne particulates." Contributions from 85 chemical
engineers and scientists focus on environmental assessment studies,
particulates sampling and analysis, chemical character of aerosols,
operation and assessment of emission control processes, and auto
emission catalysis.

Energy for the Year 2000 (Richard Wilson, Ed., 1980,410pp., $42.50
($51.00 outside United States), from Plenum) "explores alternative
energy forms for future use. Representatives of academic and government institutions present detailed papers discussing the current
energy situation and examining new ideas and strategies for energy
production in the [United States] and throughout the world." Chapter titles include: Energy Futures: Strategies for the USA; Solar Photovoltaic Energy Conversion; Solar Energy: The Quest and the
Question; Energy from the Sea Waves; and Energy Scenarios for the
US.
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Environmental Impact of Nonpoint Source Pollution (M. R. Overcash
and J. M. Davidson, Eds., 1980, 350 pp., $32.95, from Ann Arbor
through Wiley) contains the proceedings of a conference held at
North Carolina University in July 1979. "The book provides information on the basic mechanisms that control nonpoint source pollution and the predictive tools required to determine environmental
impact. It covers technology for predicting pollution from rainfall
runoff from various land uses, and basic pathways for the deposit
and transformation of chemicals. There is extensive coverage of organics, pesticides, phosphorus, nitrogen, and pathogens from agricultural, forested, and waste application areas. It deals with various
models, verification, and data inputs."

Environmental Issues in Chemical Perspective (T. G. Spiroand W. G.
Stigliani, 1980, 384 pp., $21.00, from State University of New York
Press, 99 Washington Ave., Albany, N.Y. 12246) "deals with the
chemistry required to evaluate the choices we must make regarding
our environment. There are [four] parts: energy, the atmosphere, the
hydrosphere, and the biosphere. Each part is followed by problem
sets that require the application of chemical principles to such issues
as dwindling natural gas and petroleum resources; fission and fusion
as energy sources; C 0 2 build-up and the greenhouse effect; automobile emission control; acid rain; eutrophication of lakes; lead, mercury, and cadmium poisoning; and environmental links to cancer."

Environmental Pollution: Atmosphere, Land, Water and Noise (H. M.
Dix, 1980, 280 pp., $35.00 hardbound, $18.00 paperbound, from
Wiley) "presents a comprehensive study of all aspects of pollution,
which is treated as an integrated occurrence within the ecosystems of
the environment. Factual information relating to waste production
and disposal, the levels of pollution and the causal environmental
effects are presented, and methods and implementation of pollution
control are assessed. Suggestions are made for reducing pollution
and providing more effective controls. The need for government and
industry to adopt changed attitudes and provide the necessary resources in the future is discussed."

Evolution of Physical Oceanography: Scientific Surveys in Honor of
Henry Stommel(Bruce A. Warren and Carl Wunsch, Eds., 1981,664
pp., $37.50, hardbound, from MIT Press, 28 Carleton St., Cambridge, Mass. 02142) traces the development of major oceanographic fields since Stommel began his professional life and summarizes the state of those subjects now. The book opens with five brief
essays offering personal reminiscences of Henry Stommel and
assessments of his scientific contributions and then presents 18 invited survey articles, grouped under General Ocean Circulation;
Physical Processes in Oceanography; Techniques of Investigation;
and Ocean and Atmosphere.

Exploration of the Oceans: An Introduction to Oceanography (John G.
Weihaupt, 1979, 589 pp., $16.95, hardbound, from MacMillan Publishing Co., Inc., 866 Third Ave., New York, N.Y. 10022) "is
designed to provide a broad, but comprehensive, introduction to
oceanography." The text is aimed at general college students,
"assumes no previous knowledge of the subject," uses nontechnical
language, and treats topics in both a descriptive and a theoretical
manner. The book is divided into three main parts: Marine Geology;
Chemical and Physical Oceanography; and Marine Biology. Some
chapter titles are: The History and Scope of Oceanography; The
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Changing Level of the Sea; Marine Meteorology; Waves and Tides;
Water Masses and Ocean Currents; The Geophysical Setting of the
Oceans; and Economic, Social, and Research Aspects of the Oceans.

The Federal Plan for Meteorological Services and Supporting
Research, Fiscal Year 1981 (T. B. Owen, 1980, NOAA-80051901,
PB80-199482, 120 pp., $9.00 paperbound, $3.50 microfiche, from
NTIS).

Flash-Flood Procedure (Donald P. Laurine and Ralph C. Hatch,
1980, NO A A-80051303, 12 pp., $5.00 paperbound, $3.50 microfiche, from NTIS).

Great Lakes Degree-Day and Temperature Summaries and Norms,
1897-1977(R. A. Assel, 1980, NOAA-800051201, PB80-195977,120
pp., $9.00 paperbound, $3.50 microfiche, from NTIS).

Handbook of Environmental Health and Safety: Principles and Practices (H. Koren, 1980, 750 pp., $95.00, from Pergamon) may be of
some interest to Bulletin readers. It contains chapters on The Environment and Man; Air Pollution; Pesticides; and Environmental
Health Emergencies.

How to Obtain Abundant Clean Energy (L. B. McGown and J. O'M.
Bockris, 1980, 220 pp., $14.95, from Plenum) "presents an objective
account of various facets of energy—explaining what energy is,
where we can get it now, why present sources [will not] work for the
future, and what alternatives are available. Among the methods and
sources considered are the rapidly diminishing fossil fuels; atomic
fusion, fission reactors and their drawbacks; solar energy; tides,
geothermal heat, and wind power; and the use of hydrogen as a fuel
and for energy storage and transport. The intricate relationship between population growth and energy, as well as time and money considerations, are also addressed. . .

Hydrodynamic Stability (P. Drazin and W. H. Reid, 1981, 600 pp.,
n.p., from Cambridge University Press) describes fundamental
ideas, methods and results of hydrodynamic stability in three major
areas: thermal convection; rotating and curved flows; and parallel
shear flows. "It further covers several aspects that are of current research interest, including recent developments in the asymptotic
theory of the Orr-Sommerfeld equation, applications of the linear
stability theory and a discussion of some of the ideas involved in
current work on the nonlinear theory of hydrodynamic stability.
Although the emphasis is on analytical aspects of the theory, the
authors relate theory to both experimental and numerical results
wherever possible."

Industrial Location and Air Quality: A Planning Approach (J. M.
Guldmann and D. Shefer, 1980, 232 pp., $22.50, from Wiley) "describes interactions between air quality management and industrial
location in urban development decisions. [It] proposes mathematical optimization models to find the least-cost mix of technological
and location decisions to comply with air quality standards and
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other constraints. Models are illustrated by their application, with
real data, to metropolitan regions."

Interactions of Energy and Climate (Wilfrid Bach, Jiirgen Pankrath,
and Jill Williams, Eds., 1980, 568 pp., $58.00hardbound, $26.50 paperbound, from D. Reidel) contains 29 papers delivered at a meeting
held in Miinster, Federal Republic of Germany, in March 1980.
. .the book is designed to be a comprehensive and integrated resources book on problems interlinking energy and climate rather
than a loose collection of individual papers. . . ." The papers deal
with "both the effects of energy systems on climate and with the effects of climate on energy use" and are organized under seven main
sections: Global Energy Demand and Supply—Present and Future;
Climate Impacts of Carbon Dioxide; Climatic Impacts of Other
Gases and Aerosols; Climatic Impacts of Land Use Changes; Climatic Impacts of Heat Emission; Risk-Benefit and Cost-Benefit Assessment; and Possible Preventive Measures.

Land Aridization and Drought Control (Viktor A. Kovda, 1980, 298
pp., $27.00, from Westview) deals with irrigation, salinity control,
and nonirrigation farming, emphasizing "the importance of preventing the secondary salinization of soils that often is caused by efforts
to reclaim land through irrigation, as well as by aridity and desertification." The author treats the phenomena of aridization, drought,
and soil salinization as part of larger changes in the biosphere, and
he discusses the effects and the prevention of soil salinization on the
local/national, regional, and international levels. "Explaining that
secondary salinization is affecting the biospheric mechanism responsible for photosynthesis, the cycling of carbon dioxide, oxygen,
and nitrogen, the formation of the ozone shield, etc., he points out
that its negative consequences are not only social and economic—
they are globally destructive."

Majestic Lights: The Aurora in Science, History, and the Arts (Robert
H. Eather, 1980, 324 pp., $49.00, hardbound, American Geophysical Union, 200 Florida Ave., Washington, D.C. 20009) covers all aspects of the Northern and Southern Lights: "from early history, the
beginning of scientific enquiry, legends and folklore, poetry and literature, and modern understanding." Although written for general
audiences, the book should prove useful to those interested in the
history of science, geomagnetism, magnetospheric physics, meteorology, planetology, and solar and interplanetary physics. It contains
numerous illustrations and more than 100 color plates, many never
before published. Writes the author: "To trace the story of the aurora through history is to trace the development of man from a creature of ignorance and superstition, through his renaissance of art
and learning, to an analytical disciple of science and technology. . . .
The aurora is perhaps the most spectacular of nature's contrivances
to preserve the soul of the scientist."

Monsoon Dynamics (Sir James Lighthill, Ed., 1981,700 pp., $ 130.00,
from Cambridge University Press) "presents an up-to-date survey of
our state of knowledge of the physical and dynamic processes involved in the Asian monsoon. Based on the proceedings of a symposium held in Delhi in December 1977, the book covers the meteorological, oceanographic, and hydrological aspects of monsoons,
including their implications for weather forecasting and flood prediction. Study of this phenomenon involves detailed investigation of
the dynamic processes that occur in both the atmosphere and the
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ocean, on time-scales of at least a year and on spatial scales from a
few hundred kilometers to that of the global atmospheric and oceanic circulations. Some of the more recent observations available
from satellites are presented, as well as a description of the use of
computerized models in the study of monsoons."

National Severe Local Storms Operations Plan (National Oceanic
and Atmospheric Administration, 1980, NOAA-80040403, PB80187362, 48 pp., $6.00 paperbound, $3.50 microfiche, from NTIS).

paperbound, from Colorado State University, Department of Atmospheric Science (Att.: Polly Martin), Ft. Collins, Colo. 80523)
comprises 217 extended abstracts of papers that present on overview
of current research being conducted by the international radiation
community in the areas of solar and atmospheric radiation, remote
sensing, and related topics. The papers are from a symposium, held
in August 1980 at Colorado State University and cosponsored by
AMS, the World Meteorological Organization, the National Science
Foundation, the Committee on Space Research, and The International Association of Meteorology and Atmospheric Physics.

Oceanography, 4th Edition (M. G. Gross, 1980,160 pp., $11.05, from
Charles E. Merrill Publishing Company, 1300 Alum Creek Dr., Columbus, Ohio 43216) "covers the physical, chemical, geological, and
biological aspects of oceanography. It examines the physical-chemical
processes that affect climate on a global scale, and considers marine
pollution problems."

Publishers' Addresses
Academic Press, Inc., I l l Fifth Ave., N.Y., N.Y. 10003
Ann Arbor Science Publishers, Inc., P.O. Box 1425, Ann
Arbor, Mich. 48106
Cambridge University Press, 32 East 57th St., New
York, N.Y. 10022

Ocean Thermal Energy Conversion (OTEC) (A. Lavi, Ed., 1980, 80
pp., $30.00, from Pergamon) was published as a special issue of
Energy, Volume 5, No. 6. Some titles of included papers are:
OTEC—A General Introduction; OTEC Research in Japan; Thermal Resource Availability; An Update of OTEC Baseline Design
Costs; Issues in OTEC Commercialization; and A Foam OTEC
System.

Electric Power Research Institute, Research Report
Center, P.O. Box 10090, Palo Alto, Calif. 94303
Elsevier Scientific Publishing Co., Jan van Galenstraat
335, P.O. Box 330, 1000 AH, Amsterdam, The
Netherlands; for U.S. and Canadian customers:
Elsevier Publishing Co., 52 Vanderbilt Ave., New
York, N.Y. 10017
G. K. Hall & Co., 70 Lincoln St., Boston, Mass. 02111

Report of the Seventh Session of WMO Executive Committee Intergovernmental Panel on the First GARP Global Experiment (World Meteorological Organization, 1980, W458, 125 pp., $25.00, from
UNIPUB).

Stratified Flows (Chia-Shun Yih, 1980, 448 pp., $29.50, from Academic) "is a systematic and up-to-date account of the dynamics of
nonhomogeneous fluids, particularly the interplay of gravity and
stratification. The book treats topics pertinent to an understanding
of the dynamic processes in our aqueous and atmospheric environments." Main section titles are: Waves of Small Amplitude; Steady
Flows of Finite Amplitude; Hydrodynamic Stability; Flows in
Porous Media; Analogy Between Gravitation and Acceleration; and
Analogy Between Gravitational and Electromagnetic Forces. This
book is the second edition of the author's Dynamics of Nonhomogeneous Fluids.

Halsted Press, Div. of John Wiley and Sons, Inc., 605
Third Ave., New York, N.Y. 10016
National Academy of Sciences/National Research
Council, Printing and Publishing Office, 2101 Constitution Ave., N.W., Washington, D.C. 20418
National Technical Information Service, U.S. Dept. of
Commerce, 5285 Port Royal Rd., Springfield, Va.
21151
Pergamon Press, Maxwell House, Fairview Park,
Elmsford, N.Y. 10523; (overseas) Pergamon Press,
Ltd., Headington Hill Hall, Oxford, OX3 0BW, U.K.
Plenum Publishing Corp., 227 W. 17th St., New York,
N.Y. 10011
Prentice-Hall, Inc., Englewood Cliffs, N.J. 07632
D. Reidel Publishing Co., 160 Old Derby St., Hingham,
Mass. 02043

Types and Events of Disasters: Organizations in Various Disaster Situations (Rudolph Frey and Peter Safar, Eds., 1980, 355 pp., $46.50,
paperbound, from Springer-Verlag) "discusses the problems, potentials and needs of resuscitation in disaster response, with emphasis
on those areas where changes in disaster planning are indicated. The
text outlines in depth the role critical care medicine plays in attending to individual survivors to reduce the number of deaths and longterm injuries in the wake of disaster."

Volume of Extended Abstracts of the 1980 International Radiation

Springer-Verlag, 175 Fifth Ave., New York, N.Y. 10010
Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402
U N I P U B , 345 Park Ave. South, New York, N.Y. 10010
Westview Press, Inc., 5500 Central Ave., Boulder, Colo.
80301
John Wiley and Sons, Inc., 605 Third Ave., New York,
N.Y. 10016

Symposium (Thomas H. Vonder Haar, Ed., 1980, 574 pp., $25.00,
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Control Data: Committed to
Control Data people, systems and services are helping
to bring about more accurate weather forecasting in the '80's.

Violent weather can disrupt communications and power distribution, destroy crops
and endanger lives. Control Data products and services are being used around
the world to help mitigate these effects through improved weather forecasting.

Man's ability to more accurately
predict the weather closely parallels the development of the superscale computer. The numerical
methods needed to forecast the
weather were developed in 1946,
but the first useful computer-aided
forecasts were not processed until
1955. In 1960, the U.S. Navy
began processing state-of-the-art
numerical prediction models,
using a CDC® 1604, Serial 1 - the
first product of Control Data
Corporation.
In twenty years we've become an
acknowledged leader in supplying
large-scale computers to major

weather centers all over the world.
Our recently announced CYBER
170 Series 700 systems continue
this tradition by offering increased
performance at reduced cost. And
our CYBER 200 Series represents
the latest in state-of-the-art computer design, by performing up to
100 million operations per second
through vector stream processing
and large-scale integrated (LSI)
technology.

Control Data's commitment goes far beyond
large-scale processors
We're also known for our weather

© G a r y Ladd

data communications capabilities.
Our widely accepted Message
Switch System uses CDC CYBER
18 computer systems and is
designed specifically for receiving
and transmitting meteorological
data. Properly configured, the
Message Switch System provides
plotting capabilities which can be
used to produce upper air charts
and soundings, surface weather,
grid-to-isoline and other plotted
information.
Through our AGSERV crop
weather forecasting service, we
help meet the critical need for
more accurate crop production
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the Environmental Industry
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companies, construction firms,
utilities and agriculture. Capabilities range from climatic studies
on a national or global scale to
detailed short-range forecasts for
specific areas.

CYBER 203

approaches 100 millionoperations/sec

10

0 2

0.1

Control Data is a single
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Today, weather data is processed at speeds of
millions of operations per second. Weather models
and prediction systems of the '80 s will require even
faster computer systems. Control Data's CYBER
203, the first in a new series of super-computers,
meets these needs with processing speeds that
approach 100 million operations per second.
predictions. The service is available through Control Data's
worldwide data services networks
or as software on our CYBER 170
computer systems. The AGSERV
system uses a sophisticated agricultural data base, statistical
programs and crop modeling
techniques to produce daily largearea crop production potentials.
Through our Environmental
Consulting Services, we provide
the expertise to support our
products and services as well as
a whole range of capabilities from
basic research to the application
of state-of-the-art computer
technology to specific environmental problems.
Global Weather Dynamics, Inc.
(GWDI), a wholly owned subsidiary of Ocean Data Systems, Inc.
(ODSI) of Rockville, Maryland,
was established as part of a
cooperative program between
Control Data and ODSI. Using
Control Data systems, software
and CYBERNET® data processing services, GWDI provides
specialized weather and oceanographic forecasting services for

Control Data is more than a
computer company. We provide
our customers in the environmental industry with a wide range
of support. We provide training in
both the environmental and data
processing fields to keep our customers in the forefront of the latest

technology and practices. Our
staff includes professional engineers, financial consultants, systems analysts and meteorologists.
They're helping our customers
find solutions to their individual
problems.
Systems. Services. Solutions.
Measures of Control Data's
commitment to the environmental
industry.
For more information, contact:
Control Data Corporation
Environmental Industry Marketing
HQW09A
P.O. Box 0
Minneapolis, MN 55440

/ p C V C O N T R O L DATA
V 5 C / CORPORATION
Addressing society's major unmet needs
as profitable business opportunities
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