hook reviews
E l e m e n t s of Oceanpgraphy. By J. Michael McCormick and
John V. Thiruvathukal. W. B. Saunders Co., Philadelphia,
1976. $14.50. Hardbound.
This book is designed for use in a beginning oceanography
course and does not require any previous scientific background. As the preface notes, "this book is aimed at the
college student as citizen, voter, and future doctor, lawyer,
teacher, artist, politician, and so on." T h e general scientific
content of the book serves this aim, as does the final chapter,
Political Oceanography, which briefly discusses the nonscientific area of governmental decision-making processes that
affect man's use of the seas.
T h e first chapter is a brief account of the history of
oceanography. Early ideas of the sea leading up to the scientific study of the oceans are presented, and most of the
important developments in oceanography since the 18th
century are discussed.
Chapters 2-11 broadly cover the science of oceanography.
Chapter 2, Geology of the Ocean Basins, describes the structure and origin of the earth, plate tectonics, continental
margins, geology of deep ocean basins, marine sediments, and
marine geophysical/geological sampling techniques. Beach
and coastal geology and mediterranean basins are included
in Chapter 8, Coastal Oceanography. Considering the level
at which this text will be used, these subjects are all presented quite clearly.
One of the shortest chapters in the book is the third, entitled "Chemistry of the Oceans." T h e main headings in this
chapter are: Origin of seawater, Origin of life, Composition
of seawater, Nutrient cycles in the sea, and Desalination.
These topics are covered quite briefly with the exception of
the composition of seawater, which seems to be treated
adequately. This chapter contains practically all of the
chemical oceanography presented in the book and it falls
short of what one would expect for an introductory text.
T h e authors do not present such basic information as the
structure of the water molecule or the concept of residence
time of a seawater constituent nor is any isotope chemistry
mentioned. A discussion of the role of atmosphere-ocean
exchange processes in the global cycling of chemicals would
seem to be appropriate for a text such as this but is missing
also.
Physical oceanography is treated by dividing the material
into traditional categories. Chapters 4-7 bear the titles Physical Nature of Seawater, Ocean Waves, Ocean Tides, and
Ocean Currents, respectively. These chapters are certainly
complete enough to satisfy most introductory students, and
the presentation is usually clear. Occasionally, however, one
encounters rather poor phrasing; some explanations, such
as the following, may even be misleading. In discussing heat
in the sea the authors write, "Solar energy and the thermal
properties of water largely determine the state in which
water exists, as well as the temperature distribution and
movement of ocean water." This could lead one to believe
that the ocean circulation is primarily driven by thermohaline
processes. A second example is found in the section on
gravity waves. T h e description of water movement in wave
motion includes the following statements. "Surprisingly,
there is almost no forward motion of water in waves until
they break near the shore. This effect can be demonstrated
by observing a piece of driftwood floating in the ocean. T h e
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wood does not move forward with the waves but remains
nearly stationary as the waves pass." It would seem that the
authors are trying to say that there is little net forward
movement of the water in wave motion. T h e above indicates,
however, that almost no water movement whatsoever is
associated with waves, and this is certainly not the case. A
few other examples of poor wording may be found throughout these chapters and this detracts from an otherwise good
presentation. It is also a little disappointing to see nothing
mentioned about the recent findings concerning ocean eddies.
Biological oceanography and marine ecology are presented
in an interesting format. Chapter 9, Marine Environments,
classifies the different oceanic environments and discusses
the conditions in each as related to the biology there. Also
discussed are biological mobility, sampling of marine life,
bioluminescence, and migrations. This chapter is written
concisely and covers the necessary topics. A description of
marine critters is found in Chapter 10, Life in the Sea, in
which the life-forms are categorized as producer, consumer,
or decomposer. This chapter begins with adequate coverage
of the producers and continues nicely into the lower lifeform consumers, but the presentation weakens considerably
as the higher life-forms are discussed. For instance, worms
receive a total of seven pages, whereas fish are covered in
less than two. Birds and mammals likewise are lightly covered
in less than a page. Marine Production is the title of Chapter
11 and includes major sections on primary production,
nutrients as related to production and diversity, succession,
food webs, red tides and blooms, fisheries, and mariculture.
This is the best of the three biological chapters and gives the
reader a good overview of the marine biological system(s).
Blue print and figures are used throughout the book and
a few of the figures contain writing or curves that are almost the same shade of blue as the background. T h e lack
of contrast makes the interpretation of those figures very
difficult.
In summary, the book covers the field well at an introductory level. The major criticism is the brief treatment of
many of the topics. This is the first edition, however, and
future editions may remedy this.—John M. Bane, Jr.
O n t h e N o r t h Atlantic Circulation. T h e Johns Hopkins
Oceanographic Studies Number 6. By L. V. Worthington.
T h e Johns Hopkins University Press, Baltimore and London, 1976. 110 pages. Hardbound.
It is known by inference that the poleward heat transport
in the oceans plays a significant role in the earth's heat
budget (Oort and Vonder Harr, 1976). T h e oceanic circulation that effects this transport is therefore of great interest,
so that this study of the North Atlantic circulation by
Worthington is as valuable as it is timely. Practical considerations preclude, for a considerable time to come, the
possibility of describing the oceanic circulation on the basis
of direct velocity measurements only. Worthington's study
uses velocity measurements in a number of key locations,
together with the analysis of a large number of hydrographic
sections that permit a rigorous survey of the water masses of
the ocean. He arrives at a picture of the North Atlantic
circulation that is strikingly different from the commonly
assumed one.
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It appears that the greater part of the circulation takes
place in the northwestern Atlantic because there is no evidence of strong flow across the axis of the Mediterranean
water, which spreads westward from the Strait of Gibraltar.
Furthermore, the circulation consists of two anticyclonic
gyres. The larger one, the Gulf Stream system, is mainly
confined to the Sargasso Sea and does not penetrate into the
northern part of the North Atlantic. The second, smaller
anticyclonic gyre is north of the Gulf Stream system and
east of the Grand Banks of Newfoundland. These circulation patterns are described for each of five layers into which
Worthington divides the North Atlantic, and the production
of the water mass in each layer is discussed in detail.
Worthington advances various interesting hypotheses concerning the role of atmospheric forcing in the formation of
the water masses and asserts that wind-driven models of the
oceanic circulation are inadequate because buoyancy forces
must play a crucial role. These speculations, however, are
without a firm dynamical foundation.
This book has a wealth of information but is intended
primarily for an oceanographic audience; it appears in a
series, the Johns Hopkins Oceanographic Studies, that is
designed for the publication of long technical papers in the
field of oceanography. Topics that are of particular interest
to meteorologists receive scant treatment. There is no discussion of the heat flux associated with the oceanic circulation; seasonal variability, which according to Oort and
Vonder Haar is large, is described only cursorily. Worthington has, however, discussed some of these matters elsewhere
(Bunker and Worthington, 1976).—George Philander
References
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W i n d Effects on Buildings and Structures (Proceedings of
the Fourth International Conference). Edited by Keith J.
Eaton. Cambridge University Press, London, New York,
and Melbourne, 1977. 845 pages. $55.00. Hardbound.
This large volume contains 69 individual papers and discussions of these papers by approximately 100 participants
of the conference. The proceedings is divided into eight
sessions, as was the conference. Each session in the proceedings starts with a summary paper that discusses the general
theme of that particular session, and ends with discussions
of the papers. The oral and written discussions are edited by
the rapporteur designated for the respective sessions. The
thrust of the conference, and hence the proceedings, is
oriented toward wind engineering, a subject area in which
meteorologists have vested interest.
Papers and discussions of two sessions (Wind Structure
and Environmental Effects) are of direct interest to the meteorology community. The summary paper of the former, by
Panofsky, is particularly applicable to understanding the
meteorologist's role in advancing knowledge of wind effects
on buildings. The paper divides the problem of wind characteristics as relevant to buildings into five categories: 1)
long-period wind statistics, 2) structure of winds, 3) terrain
effect on wind characteristics, 4) wind characteristics in
windstorms, and 5) effects of buildings on wind characteristics.
State of knowledge (or state of ignorance) for each of the

categories is discussed in the paper. Panofsky also notes that
although engineers most often require information on wind
structure in the lower 150 m of the boundary layer, most
meteorological research is directed toward areas above this.
The summary paper of the session on Environmental Effects states that meteorological considerations are fundamental when assessing environmental design. Knowledge of wind
profiles and turbulent spectra in the earth's boundary layer
is required if natural winds are to be simulated in wind
tunnels. Scientists and engineers should interact when establishing criteria to deal with air pollution problems, for
environmental design for shopping centers and school playgrounds, and for the dispersal of undesirable fumes (e.g.,
determination of chimney height). The author challenges
meteorologists to expend some of their energy to improve
understanding of wind characteristics in the lower part of
the boundary layer and to work closely with engineers to
solve problems of environmental design.
The other six sessions of the proceedings are devoted to
engineering problems related to wind design. Some of the
papers in these sessions are highly specialized and limited in
scope. However, the summary papers of each session discuss
general aspects of wind engineering and successfully present
the current state of knowledge.—Kishor C. Mehta

New publications
Air Pollution Indices. A Compendium and Assessment of
Indices Used in the United States and Canada (G. C. Thom
and W. R. Ott, 1976, 164 pp., illus., $14.95, from Ann Arbor
Science Publishers, Inc., P.O. Box 1425, Ann Arbor, Mich.
48106) compares the structural characteristics of over 50
different air pollution indices using a specially developed
index classification system.
Atmospheric Sciences. An Introductory Survey (J. M. Wallace
and P. V. Hobbs, 1977, 467 pp., $17.95, from Academic Press,
111 Fifth Ave., N.Y., N.Y. 10003). Contents include: A
brief survey of the atmosphere; Atmosphere thermodynamics;
Extratropical synoptic scale disturbances; Atmospheric aerosols and cloud microphysical processes; Clouds and storms;
Radiative transfers; The global energy balance; Atmospheric
dynamics; and The general circulation.
Computer Programming for Spatial Problems (E. B. MacDougall, 1977, 160 pp., $17.50, from Halsted Press, 605 Third
Ave., N.Y., N.Y. 10016).
Environmental Assessment and Impact Statement Handbook
(P. N. Cheremisinoff and A. C. Morresi, 1977, $29.50, from
Ann Arbor Science Publishers, Inc., above) provides a discussion of the evaluation process from the standpoint of
those required to prepare an Environmental Impact Statement with special emphasis toward the industrial and business community.
Finite Element Simulation in Surface and Subsurface Hydrology (G. F. Pinder and W. G. Gray, 1977, in prep., from
Academic Press, above). Tentative contents include: Introduction to finite difference theory; The method of weighted
residuals; Finite elements; Finite element method in subsurface hydrology; Lakes; Analysis of model behavior; Estuaries
and coastal regions.
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Foundations of Aerodynamics, 3rd ed. (A. M. Kuethe and
C.-Y. Chow, 1976, 527 pp., $21.95, from John Wiley & Sons,
Inc., 605 Third Ave., N.Y., N.Y. 10016) covers physical concepts and their applications to incompressible, compressible,
and viscous fluid flow about aircraft and other types of fluid
machinery.
Solar Energy Engineering (A. A. M. Sayigh, Ed., 1977, in
prep., from Academic Press, above) tentatively will have over
20 papers on the subject, including Solar energy availability
prediction from climatological data; Solar energy measuring
equipment; and Solar irradiance, total and spectral.
Stormwater Modeling (D. E. Overton and M. E. Meadows,
1976, in prep., from Academic Press, above). Tentatively the
book is divided into three basic sections: Introduction and
modeling concepts; Deterministic modeling; and Parametric
stormwater modeling.
Tropical Climatology. An Introduction to the Climates of
the Low Latitudes (S. Nieuwolt, 1977, 207 pp., $16.50, from
John Wiley & Sons, Inc., above) is a nontechnical treatment
of the subject geared toward the geography student and the
general reader with economic or social interests in the tropical world. T h e book describes the effects of the climatic environment on man's activities, as dealt with in courses in
tropical geography, biology, and agriculture.
Volcanoes and Impact Craters on the Moon and Mars (P.
Leonardi, 1976, 432 pp., $61.95, from Elsevier Scientific Publishing Co., P.O. Box 211, Amsterdam, T h e Netherlands; for
U.S. and Canadian customers: Elsevier North-Holland, Inc.,
52 Vanderbilt Ave., N.Y., N.Y. 10017) is based on telescopic
observations supported by geomorphological studies of the
photographic material resulting from the American and
Soviet space probes. Includes color illustrations and an
87.5 X 54 cm foldout map of the moon.
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Pollution Climatology, includes: Air quality; Meteorological
influences on air pollutant concentrations; Air pollution effects on weather; Removal from the atmosphere; Atmospheric input of materials to Lake Michigan; and Research
needs.
Experimental Data from Coastal Diffusion Tests (Report
BNL 21998, G. S. Raynor, R. M. Brown, and S. SethuRaman,
1976, $12.75 paperbound, $3.00 microfiche, for Brookhaven
National Laboratory).
Fuel and Fuel Additives for Highway Vehicles and Their
Combustion Products. Guide to Evaluation of Their Potential Effects on Health (National Research Council, Committee on Toxicology, 1976, 52 pp., $4.50 paperbound, $3.00
microfiche).
Geophysical Monitoring for Climatic Change No. 4, Summary Report 1975 (NOAA-76100602, PB-261 465/9GA, J. A.
Watkins, 1976, 138 pp., n.p.).

T h e following World Meteorological Organization, UNESCO,
and Food and Agriculture Organization publications are
presently available from UNIPUB, Box 433, Murray Hill
Station, N.Y., N.Y. 10016 (unless otherwise indicated).
Agro-Meteorological Field Stations (Irrigation and Drainage
Paper 27, FAO, 1976, 94 pp., illus., $7.00) should assist field
workers in the establishment and strengthening of agrometeorological stations and in the assessment of the value and
reliability of climatic data collected from existing stations.
Agrometeorology of the Wheat Crop (Deutscher Wetterdienst
for WMO, 1974 and 1976, 389 pp., $14.00), two volumes, contains the papers presented at a WMO Symposium held in
Branschweig, West Germany, Oct. 1973.

New newsletter: The Disaster Preparedness Staff of the NWS
is producing (on an irregular basis) a newsletter that includes
a broad range of hazard information as well as NWS internal announcements. T o be placed on the mailing list,
contact: Herbert Lieb, Chief, Disaster Preparedness Staff,
U.S. Dept. of Commerce, NOAA/NWS Wx5, Silver Spring,
Md. 20910.

Application of Building Climatology to the Problems of
Housing and Building for Human Settlements (WMO 411,
1976, 64 pp., illus., $8.50) includes chapters on the scope of
building climatology; the safe design of buildings against
extreme climates; systematic use of climatological data in
design of buildings and adjacent spaces; assessment of
thermal comfort indoors and outdoors; and specific aspects
of building climatology.

The following technical reports are currently available from
the National Technical Information Service, Dept. of Commerce, 5285 Port Royal Rd., Springfield, Va. 22151.

Determination of the Atmospheric Contribution of Petroleum
Hydrocarbons to the Oceans (WMO, 1976, 27 pp., illus.,
$8.50) reviews existing knowledge concerning petroleum
hydrocarbons in the marine atmosphere and procedures by
which their flux from air to sea may be determined.

Economic and Financial Impacts of Federal Air and Water
Pollution Controls on the Electric Utility Industry. Executive Summary (Temple, Barker, and Sloane, Inc., 1976, 44
pp., $4.00 paperbound, $3.00 microfiche).
Environmental Status of the Lake Michigan Region, Vol. 8,
Atmospheric Environment of the Lake Michigan Region
(ANL/ES-40, D. F. Gatz and S. A. Changnon, Jr., 1976, 164
pp., $4.50 paperbound, $3.00 microfiche) is divided into two
sections. Part 1, Climatology, includes: Summary description
of general climate; Historical perspective; Problems of climatic records; Temperature; Moisture; Winds; Clouds, sunshine, and radiation; and Weather phenomena. Part 2, Air

Floodflow Computation: Methods Compiled from World Experience (UNESCO, 1976, 294 pp., illus., $23.10) examines
methods of computing magnitude and frequency of stages
and discharges associated with both rainfall and snowmelt
floods, with particular reference to the use of such information in the hydrologic design of engineering projects.
Ground Water in the Western Hemisphere (NR/WS 4, 1976,
337 pp., illus., $17.00) is a view of the ground water resources
of North, Central, and South America and the Caribbean
Islands.
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Handbook on Wave Analysis and Forecasting (WMO 446,
1976, 87 pp., illus., $20.00) contains chapters on the concept
of a simple sinusoidal wave; descriptions of ocean waves;
wave generation and propagation; wave observation and
measurement; wind-field analysis; and wave analysis and
forecasting by manual methods and by computer.
The Monsoon Experiment
(GARP Publication Series 19
WMO/ICSU, 1976, 124 pp., illus., $13.50) reports on GARP's
1979 Monsoon Subprogram (MONEX).
Papers Presented at the WMO Symposium on the Interpretation of Broad-Scale NWP Products for Local Forecasting
Purposes (WM0450, 1976, 250 pp., illus., $24.00) covers mesoscale dynamical models; statistical interpretation of numerical
predictions; and manual modification of numerical products
—man-machine mix.
Precipitation Enhancement Project Reports. T h e first three
reports are available free of charge from the World Meteorological Organization's Weather Modification Program. Report No. 1 is the Report of the First Session of the Interim
Precipitation Enhancement Project Board. Report No. 2 is
Position Papers Used in the Preparation of the Plan for PEP.
Report No. 3 is the plan for the Precipitation Enhancement
Project. For copies, contact: World Meteorological Organization, Case postale No. 5, CH-1211 Geneva 20, Switzerland.
Use of WWW Facilities for Hydrology (WWW35, 1976, 34
pp., illus., $5.50) is the latest World Weather Watch Planning Report.
World Catalogue of Very Large Floods (UNESCO, 1976, 424
pp., illus., $33.00) is a new title in the "Studies and Reports
in Hydrology" series.
•
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Methods in
Computational Physics
ADVANCES IN RESEARCH AND APPLICATIONS
Series Editors: BERNI ALDER, SIDNEY FERNBACH, and
MANUEL ROTENBERG
VOLUME 17
GENERAL CIRCULATION MODELS
OF THE ATMOSPHERE
Volume Editor: JULIUS CHANG
CONTENTS: A. Kasahara, Computational Aspects of Numerical Models for Weather Prediction and Climate Simulation. G. A. Corby et al., United Kingdom Meteorological
Office Five-Level General Circulation Model. W. M. Washington and D. L. Williamson, A Description of the NCAR
Global Circulation Models. A. Arakawa and V. R. Lamb,
Computational Design of the Basic Dynamical Processes of
the UCLA General Circulation Model. W. Bourke et al.,
Global Modeling of Atmospheric Flow by Spectral Methods.
1977, 360 pp., $35.50/£25.20
ISBN: 0-12-460817-5;
also available in Library Edition with Microfiche,
$46.00/£32.65
ISBN: 0-12-460878-7; Microfiche only,
$25.00/£17.75
ISBN: 0-12-460879-5

Water at the Surface
of the Earth
AN INTRODUCTION TO ECOSYSTEM HYDRODYNAMICS
By DAVID H. MILLER
This book explores the dynamics of water in ecosystems
at the surface of the earth; specifically, it is concerned with
on-site hydrologic and hydrometeorological processes, and
emphasizes the movement of water in local air, vegetation
canopy, and soil. The book's organization follows the sequence of zones that are the successive environments
through which water moves in ecosystems. These include,
beginning from the top and working downward: the free air
as a source of water carried from distant regions; the local
air as zone of impaction of rain and snow, and as a reservoir of vapor; vegetation canopy as the zone of transient
storage of water delivered by atmospheric systems; water
retained on the ground as liquid or as snow cover; water
in the soil components of ecosystems; bodies of groundwater.
1977, 560 pp., $47.50/£33.70
ISBN: 0-12-496750-7
Send payment with order and save postage plus 500 handling
charge.
Prices are subject to change without notice.
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Announcement

T h e January 1977 NCAR Publications
Announcement
is
available from the NCAR Publications Office. Published
twice yearly (in January and July) the announcement lists
all of the recent scientific publications available for distribution from NCAR in reprint form or as technical reports. A
list of books or contributions to books written by NCAR staff
members or visitors is also included. However, books are not
available from NCAR and must be ordered commercially.
All other publications in the announcement may be ordered
using the order form provided in the brochure. For a copy,
contact: Janis Romancik, Publications Office, NCAR, P.O.
Box 3000, Boulder, Colo. 80307 (tel: 303-494-5151 ext. 281).

A Subsidiary of
Brace Jovanovich,

Publishers

111 FIFTH AVE., N.Y., N.Y. 10003
24-28 OVAL ROAD, LONDON NW1 7DX
Please send me the following:
copies, Chang: General Circulation Models of the
Atmosphere (Methods in
Computational
Physics, Volume 17)
copies, Miller: Water at the Surface of the Earth
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