book reviews
Aerosol-Cloud-Climate Interactions. International
Geophysics Series, Volume 54. Peter V. Hobbs, Ed.
1993. 222 pp. $65.00. Hardbound. Academic Press.
ISBN 0-12-350725-1.
In the era of heightened awareness for the future of
the spaceship Earth—in terms of its climate under the
influence and possibly the management of mankind,
to be precise—this book presents an extensive review
of the current research on aerosol-cloud-climate
interactions. Such a review has long been awaited and
is timely, particularly from the viewpoint that the widely
publicized greenhouse effect due to rapidly increasing
anthropogenic gases, carbon dioxide in particular,
may possibly be offset by accompanying cooling
effects of clouds and the aerosol layer that are also
expected to arise, often from the same anthropogenic
activities and the feedback of the greenhouse effect
on natural processes of their formation.
According to the editor, P. V. Hobbs, the framework
of the book was conceived at the XX Assembly of the
International Union of Geodesy and Geophysics,
Vienna, Austria, 13-20 August 1991, with subsequent
expansion of the scope of the original presentations.
All eight chapters in the book are largely observational, with some input from laboratory and modeling
studies. The first chapter, "Tropospheric Aerosols" by
R. Jaenicke, reviews the temporal and spatial distribution and transportation as well as sources and sinks of
tropospheric aerosols. Hobbs (in chapter 2) discusses
aerosol-cloud interactions, with emphasis on liquid
phase cloud processes and the influence of cloud
condensation nuclei, natural and man-made on or
from them, for the radiation balance of the earth and
climate. Chapter 3, "Aerosol-Climate Interaction" by
Harshvardhan, describes the direct effect of aerosols
on the radiation balance and, therefore, on the climate
of the earth. Chapter 4, "Microphysical Structure of
Stratiform and Cirrus Clouds" by A. J. Heymsfield,
gives a review of the principal forms of clouds and their
microstructures. Chapters 5 and 6, "Radiative Properties of Clouds" by M. D. King and "Radiative Effects of
Clouds on Earth's Climate" by D. L. Hartmann, respectively, review radiative properties of clouds, typically
marine stratocumulus and cirrus, and the contemporary understanding of their effect on the earth's radiative balance. Chapter 7, "Parameterization of Clouds
in Large-Scale Numerical Models" by H. Sundqvist,
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describes the structure and problems of current largescale models. The last chapter, "Stratospheric Aerosols and Clouds" by M. P. McCormick, P.-H. Wang,
and L. R. Poole, summarizes recent advances in our
understanding of stratospheric aerosols with an emphasis on satellite observations.
The overall emphasis of the reviews given in this
book is on field observations, including satellite remote sensing. A field observation is mostly the snapshot of a time-dependent phenomenon, and it does
not provide sufficient information for the temporal
variation in its chain of cause-and-effect relationship.
Obviously, to fill this gap, more input will be needed
from laboratory studies in the future through modeling
channels and others to properly incorporate the major
effect of the variation of aerosol characteristics in two
processes of liquid water and ice nucleations followed
by their growth on the radiative properties of clouds. In
addition, the specialists of the book seem to speak
their own languages, apparently assuming that others
will understand them. For example, the sign or direction of radiative forcing is not clear (chapter 3); the
absolute values alone are sometimes used without
description of the directions or disregarding the signs.
Leaving these as future problems, the book extensively reviews the current level of our understanding
on the problem of aerosol-cloud-climate interactions,
and it will provide a state-of-the-art reference for those
who are concerned or interested in the science of
earth's climate.—Norihiko Fukuta.
Norihiko Fukuta is a professor in the Department of
Meteorology, University of Utah, Salt Lake City, Utah.

Radiation and Cloud Processes in the A tmosphere.
Theory, Observation, and Modeling. Oxford Monographs on Geology and Geophysics No. 20. K. N.
Liou. 1992. 487 pp. $85.00. Hardbound. Oxford University Press. ISBN 0-19-504910-1.
Clouds play a central role in the climate system
because they couple the two most important contributors to the energy balance: the hydrological cycle and
the radiation fields. The distributions of shortwave
radiation from the sun and of thermal radiation from
the surface and atmosphere are both strongly influenced by clouds. The effect of clouds on these fields
is both substantial and diverse, because of the wide
range of atmospheric conditions over which clouds are
found and the variety of size, shape, and phase of the
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condensate. Any attempt to model the climate system, or to determine its properties by remote sensing,
must take into account the wide variety in the physical
properties of clouds. Liou has clearly recognized this
fact, and in the preface to this book he expresses the
need "to integrate radiative transfer and cloud physics
in a coherent manner and to bridge the gaps between
cloud-radiation and dynamic processes." This is a
very ambitious goal, and while I do not feel that Liou
has been entirely successful, his book represents a
significant step toward the integrated approach that is
required.
The book is subtitled "Theory, Observation, and
Modeling" and is slanted toward the last of these, with
the emphasis on the development of physically based
parameterizations. There is a certain amount of overlap with Liou's 1980 introductory textbook An Introduction to Atmospheric Radiation, but the new book is
quite distinct in its focus.
Following an introductory chapter on the global
energy balance, there are separate chapters on the
theory and parameterization of thermal and of solar
radiation. Clouds as such hardly feature in these two
chapters, which are principally concerned with molecular absorption and its parameterization and with
the development of numerical techniques for dealing
with multiple scattering. While the material is certainly
relevant, one might reasonably question whether 150
pages should be devoted to these topics in a book
whose focus is supposed to be clouds. The following
chapter, however, is concerned with the physical
properties of clouds. There is a brief description of
cloud climatology and of the microphysical properties
of various cloud types, the latter using mainly quite old
material. But most of the chapter deals with parameterizations of various processes, for example, methods for treating the effects of cumulus convection. In
a companion chapter, the radiative properties of clouds
are discussed, including material from Liou's own
studies of cirrus clouds. The sixth chapter, on atmospheres in radiative and thermal equilibrium, contains
material that perhaps should have appeared much
earlier. It is a pity that more data from the Earth
Radiation Budget Experiment could not have been
shown here, as the radiation budget illustrations already look a little dated. The final chapter is concerned
with the treatment of radiation and cloud processes in
large-scale models and with some of the radiative
effects of clouds on climate and in climate change
studies.
My only major problem with this book is that the
balance does not seem to be consistent with the aims
stated in the preface. To my mind, there is too much
material on aspects of radiative transfer that are not
directly concerned with clouds and too little up-to-date
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material on the physical properties of clouds, on what
has been learned from satellite observations, and on
current issues regarding clouds and climate change.
But these reservations reflect my own interpretation of
the stated aims, and there will always be disagreements as to what constitutes an appropriate balance.
What is not in doubt is that there is a great deal of
valuable material in this book, presented in an attractive format, and that it makes a welcome contribution
to the literature in this important area of research.
—Anthony Slingo.
Anthony Slingo is at the Hadley Centre for Climate
Prediction and Research, Meteorological
Office,
Bracknell, United Kingdom.

Climate System Modeling. Kevin E. Trenberth, Ed.
1992.787 pp. $49.95. Hardbound. Cambridge University Press. ISBN 0-521-43231-6.
Climate System Modeling is an extremely valuable
contribution that goes well beyond previous texts in
terms of comprehensive treatment of the climate
system. The text is divided into subsections, including
an introduction to the physical and human dimensions
of the climate system, the components of the climate
system (atmosphere, ocean, land surface), modeling
and parameterization, system coupling and interactions, sensitivity experiments, and future prospects.
The subject areas are logically divided and the subsections each provide substantial information. For
example, the contributions on the components of the
climate system are essentially condensed textbooks.
They are packed with information and include the key
points one might find in an introductory text written for
majors in a particular discipline. The contributions on
modeling and parameterization describe numerical
and computational techniques and provide a foundation for the development of the component models.
The text then leads the reader to the coupling of
components and the experimentation that has guided
climate model applications to problems such as increased carbon dioxide and global warming. The
chapters address the physical, biological, and chemical aspects of the system.
In many cases the disciplinary threads flow extremely well through the logical order of the subsections. For example, there are chapters on the land
surface and ecosystems in the section on system
components, then modeling of biophysical processes
in the modeling and parameterization section, and
finally a chapter on sensitivity experiments for land
use changes in the application-oriented section. Although there is not a perfect match for every discipline
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or component, the effort in balance and cohesiveness
of the text is laudable. We have very few examples of
such an "end-to-end" treatment for a very interdisciplinary topic. This text is an excellent model for future
efforts.
A major strength of the volume is also the expertise
of the individual contributors. Leaders in the field have
been chosen as authors and their contributions are
reflective of a state-of-the-science perspective.
Climate System Modeling will be useful for a number of different readers. This text can provide substantial information for disciplines that are outside of the
climate system, but utilize climate model results. For
those who want more than passing knowledge before
applying model results, Climate System Modeling
should be a reference of choice. This text also provides the first stop for individuals working in one
aspect of the climate system, who would like a serious
introduction to system components outside their specialized training. The preface of Climate System Modeling suggests that the text was designed for graduate students, and in fact, this book was an outgrowth
of an intensive short course presented for graduate
students. The book certainly is a valuable reference

Publishers'

Addresses

for graduate students, although individual faculty members would be challenged to provide a course with this
as a text because of the volume of material and its
breadth. I believe Climate System Modeling will be a
very useful reference for anyone involved in the development, use, or application of climate system models.
Since the text is far better than I anticipated and
most certainly a fine contribution, I hesitate to offer
suggestions for improvement. However, the two areas
that might be improved in future efforts are a better
treatment of land snow and ice (particularly the ice
caps) as part of the climate system and a more
comprehensive introduction. The introduction to climate models stems largely from an energy balance
perspective (very valuable but not as comprehensive), and the introductory chapter on the human
components is almost entirely focused on the role of
humans in greenhouse gas emissions (for example,
land use change is not included and deforestation is
only very briefly described).
Finally, Climate System Modeling shows care in
both editing and production. The text is clear and well
organized. The information is well illustrated, and with
the addition of a single color, the figures are clear and
appealing. Given the size and content of the text,
Climate System Modeling is also relatively inexpensive.
In summary, I have no hesitation in recommending
Climate System Modeling.—Eric J. Barron.
Eric J. Barron is with the Earth System Science
Center at The Pennsylvania State University, University Park, Pennsylvania.
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During the last quarter of this century pollution of
groundwater sources from landfills, errant industrial
practices, agricultural activities, and accidental spills
have awakened concerns about the quality of groundwater. As scientists, politicians, and citizens are being
made aware of the potential dangers of groundwater
contamination, there remains a dearth of literature in
this field designed for the young learner. Groundwater
is a refreshing addition to the books available in the
earth sciences prepared for middle school and junior
high school students. The text is one in a series from
Our Endangered Planet prepared by Mary Hoff and
Mary M. Rodgers.
While reading the book, one is impressed with the
ability of the authors to lead the young learner through
the complexities of the terminology, evolving con-
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cepts, and environmental consequences. There are
numerous and appropriate illustrations throughout the
book. In addition, several vignettes are presented for
historical prospective and enrichment. The subject is
presented in seven short chapters, with each chapter
concentrating on a significant concept. New and important terminology is printed in large bold letters. This
terminology is also presented in a comprehensive
glossary at the end of the book.
Of all the topics presented, those dealing with
porosity and permeability are in need of clarification. In
this chapter, both the text and pictures indicate that
rocks such as sandstone are replete with spaces. A
photomicrograph is presented to indicate the spaces.
Actually, the area between the sand grains is a cementing matrix that can retain water and permit it to
migrate slowly through the rock. The impression given
by the authors is that one could actually observe
"holes" in these rocks, thus supporting their discussion
of permeability.
The presentation of material is very intensive with
terminology and concepts; this is the major reason
that it was identified as pertaining to interested students in sixth grade or higher. Thus, it is somewhat
condescending to refer to stored groundwater as
"water in hiding." However, neither of the criticisms
mentioned should dissuade the reading of this fine
effort. On the contrary, one prime reason for including
this text in your library is the adroit manner in which the
authors address the conflict between the activities of
humans and the fragility of nature. Environmental
awareness is a theme woven throughout each chapter. Conservation, awareness, and the requirement to
balance the needs of society with those of nature are
evident and fairly discussed.
In summary, the authors' efforts provide our children with a significant text on the topic of groundwater.
Their excellent research and communication skills
encourage one to seek out their other efforts in the
series Our Endangered Planet.—Thomas C. Arnold.
Thomas C. Arnold is a teacher of the earth sciences
in State College, Pennsylvania. He is an Atmospheric
Education Research Agent (AERA) with the education
division of AMS.
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new publications
The Tornado: Its Structure, Dynamics, Prediction, and Hazards [C. Church, D. Burgess,
C. Doswell, and R. Davies-Jones, Eds., 1993,
637 pp., $68.00 (AMS members); $85.00 (nonmembers), hardbound, American Geophysical
Union, ISBN 0-87590-038-0]. The papers contained within this book document the advances of
tornado research since the symposium on tornadoes held at Texas Technological University in
Lubbock, Texas, in 1976. Most of the papers, 53
in all, are based on work presented at the Third
Tornado Symposium held in Norman, Oklahoma,
2 - 5 April 1991. Sections address theory and
modeling, observational studies and natural phenomena, laboratory experiments, practical aspects of tornadoes (natural hazards, building
design, risk assessment, damage survey, and
mitigation), and tornado forecasting techniques.
An edited transcript of the discussion period that
followed each session at the symposium appears at the end of each section.
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