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Ocean Acoustic Tomography.
Walter Munk, Peter
Worcester, and Carl Wunsch. 1 9 9 5 . 4 3 3 pp. $ 5 9 . 9 5 .
Hardbound. Cambridge University Press. I S B N 0-52147095-1.

Ocean Acoustic Tomography is a monograph authored by the scientists who, along with their colleagues and students, founded the field of ocean
acoustic tomography. Oceanographers have historically relied on point measurements to plumb the
depths in their investigations of the world's oceans.
Because point measurements sample the ocean only
at spatially and usually temporally discrete points, they
tend to yield a rather noisy view of the whole ocean.
The emergence of acoustic techniques for making
spatially and temporally averaged measurements of
ocean properties, such as temperature and currents,
relies on the existence of the ocean sound channel or
SOFAR channel. The ocean sound channel is a broad
minimum in the ocean sound speed located at about
1000-m depth that permits sounds to propagate many
thousands of kilometers with remarkably low loss.
Ocean acoustic tomography exploits the efficiency of
this acoustic waveguide and the sensitivity of acoustic travel time measurements to water temperature and
currents to make large-scale average measurements.
It is the integrating or averaging nature of the tomographic measurements that makes them uniquely
valuable.
The book provides a brief overview of ocean acoustic tomography followed by four chapters on the forward problem of ocean acoustic propagation modeling in both range-independent and range-dependent
ocean models. The effects of currents on acoustic
propagation are also treated. These opening chapters
are followed by chapters on observational methods,
inverse theory, and a chapter describing many of the
beautiful basin-scale experiments that have been carried out over the last 15 years using acoustic tomographic methods.
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One of the goals of the chapters on the forward
problem is to attempt to develop some intuition about
oceanic sound propagation. Rays and modes are discussed in the context of two canonical profiles, a temperate ocean profile, and a polar ocean profile, which
can be described analytically. Much use is made of
analytical approximations with a heavy reliance on the
nonintuitive classic Hamiltonian action. Unfortunately, intuition gained by examination of the relatively simple canonical sound speed models is easily
thwarted by the natural variability of the ocean. This
becomes evident when one examines the wonderful
acoustic propagation atlas included in appendix B.
This atlas shows predicted acoustical arrival patterns
for sound propagating through ocean regions derived
from the Levitus database of ocean annual average
climatological temperature and salinity. (A more extensive version of the atlas has recently been published
as a member of the Scripps Institution of Oceanography Reference Series, Ocean Acoustic Propagation
Atlas, P. Worcester and B. Ma, 1995.) Another of the
goals of the chapters on the forward problem is to
provide linearizations of the nonlinear relation between acoustic travel time and the ocean sound speed
that can be used in the inverse models. This goal was
well accomplished with clear quantitative discussions
of the approximations used in deriving the perturbations to the mean sound speed structure. It is these perturbations that one ultimately wants to solve for.
The chapter on "Observational Methods" provides
a detailed and very readable account of the acoustic
measurement techniques and signal processing techniques that are used to achieve timing resolution on
the order of a few milliseconds. Signal processing is
at best a rather arcane art, and the authors have taken
great pains to describe the stringent experimental requirements of a long-range acoustic experiment and
how they attempted to best meet these requirements.
The presentation of inverse methods is very general. The theory and methods are presented in a logical and progressive way beginning with simple least
squares estimation. Anyone interested in inverse problems, whether applied to the oceans or not, would do
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well to read these chapters. The chapters are split between data-oriented and model-oriented inverse methods with the differences and similarities between the
two discussed in detail. The authors have been careful to describe the inverse methods in language familiar to oceanographers, statisticians, and engineers. For
example, objective interpolation and Kriging are explained in the context of the Gauss-Markov estimation. Anyone who has ever struggled to understand the
estimation techniques and the specialized jargon commonly used in a field outside their own will appreciate the treatment in these chapters.
Ocean acoustic tomography has been over 15 years
in development. There have been many scientific and
technological problems to overcome along the way.

I

Ocean Acoustic Tomography describes in
detail the progress of the science and
techniques and the information about the
ocean that can be gained from the data
that comes in the form of weighted
integrals rather than point measurements.

Ocean Acoustic Tomography describes in detail the
progress of the science and techniques and the information about the ocean that can be gained from the
data that comes in the form of weighted integrals
rather than point measurements. Basin-scale heat content is something that is very difficult to obtain from
point measurements, yet is very important because of
the influence of the oceans on the world's climate. The
detection of a baroclinic tide phase locked to the surface tide in the Pacific and the Atlantic has been recently accomplished using tomographic measurements. Among the acoustic tomographic experiments
that have resulted in published papers reporting new
findings about the oceans are the Reciprocal Tomography Experiment of 1983 and 1987, SLICE89, the
Greenland Sea Project, AMODE, THETIS, SYNOP,
and the Barents Sea Experiments. Ocean acoustic tomography provides oceanographers with a means to
investigate the large-scale structure of the oceans in
a way never before possible.
The production of the book is very good. I noticed
only a few typos, and the figures are quite well done,
including some color in the section discussing the
Hard Island Feasibility Test. One problem is with Fig.
1.2, which shows modal arrival times for early arriv776

ing modes to be shorter than the arrival times for the
corresponding rays. This is incorrect and should be
corrected in future editions.
The book can be recommended to oceanographers
and geophysicists interested in the extraction of information about the earth's oceans from any kind of averaged measurement. It is not a textbook. However,
parts of the book would provide excellent supplementary reading for a course on ocean acoustics or inverse
theory.—Robert I. Odom
Robert I. Odom is a principal physicist in the
Acoustics and Electromagnetics Department of the
Applied Physics Laboratory and a research assistant
professor of geophysics at the University of Washington, Seattle.

Atmospheric
Sulfur
and Nitrogen
Oxides:
Eastern
North American
Source-Receptor
Relationships.
George M. Hidy. 1994. 4 4 7 pp.
$ 1 2 5 . 0 0 . Hardbound. Academic Press. I S B N 0-1 2347255-5.

This book presents a compilation of empirical and
atmospheric modeling analyses around the theme of
characterizing and understanding source-receptor relationships, principally for sulfur, relative to acidic
deposition and visibility degradation.
The first chapter is an introduction. It provides a
sketch of the growth of concern about region-wide
pollution and sets the regional and source-receptor
relationship scope of the book.
The second chapter is a background discussion of
the numerous meteorological factors that affect air
pollution concentrations over periods of months to
years, denoted in the book as climatological factors.
The factors include simplified representations of prevailing airflows, cloudiness, and precipitation
amounts. A brief discussion of the spatial and temporal variability of these factors is also provided, especially precipitation variability across space.
The third chapter presents a characterization of regional air concentrations and deposition for eastern
North America, including a good compilation of
datasets, except for dry deposition. Spatial and temporal patterns of concentrations are described, including the distribution in the vertical. Spatial patterns of
the major ions measured in precipitation are also described. Cloud deposition is noted. A brief analysis
of long-term trends, S0 2 emissions-deposition relaVol. 77, No. 4, April 1 9 9 6
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tionships, and description of source-apportionment
methods introduces the main theme of source-receptor relationships.
The fourth chapter is one of the more in-depth
chapters. The first part presents case studies analyzing, principally, the meteorological influences on
airmass concentrations. The cases provide good examples of in-depth analysis that start from intuition
about the physical processes involved. The case descriptions summarize major analysis efforts, which
EPRI sponsored. The second part presents approaches
to classifying meteorological conditions and associated them with air concentration behavior.
The fifth chapter uses much of the same data as
analyzed in chapter 4 but this time takes a statistical
analysis perspective. The title, "Inherent Variability
in Deposition Chemistry," is a misnomer. It should be
titled "Analysis of Variance or Exploratory Statistical Analysis." The key techniques discussed are principal components analysis, empirical orthogonal functions, cluster analysis, and covariance analysis, with
a brief mention of Kriging. The author shows by example that one should not simply turn the crank.
The sixth chapter discusses source-receptor relationships as derived from mathematical descriptions
of physical and chemical behavior, that is, atmospheric models. A rather complete inventory of models (statistical, Lagrangian, and Eulerian) that have
been developed over the last 20 years for acid deposition is given. The different approaches to estimating or calculating the meteorology used to drive the
chemical transport models are briefly described. Results of model simulations for source-receptor relationships as well as deposition are presented. A selection of model evaluation results and an example of
an error propagation analysis are also presented. This
is the only chapter with a summary.
The last chapter is a broad, but brief, assessment
of how far we have come over the last 20 years. It is
not a summary, per se. The author notes that more
needs to be done, including analysis of the datasets
of the late 1980s and early 1990s.
Two appendixes are included. The first deals with
chemical conversion and deposition processes. It
briefly covers gas-phase chemistry, aqueous-phase
chemistry, dry deposition, wet deposition, and clouds
and fog. The second deals with methods and science
behind the calculation of visibility impairment.
The book is a good compendium of the analyses
of the Sulfate Regional Experiment (SURE) data of
the late 1970s. The time it takes to analyze and learn
Bulletin of the American Meteorological Society

from large datasets such as SURE is instructive. A
strong point of the book is that a number of different
techniques addressing a common theme are collected
and described in one place. The case studies are especially good, presenting numerous ideas about how
to analyze regional data, representing a tremendous
amount of work and thought. The Tacoma and
Sudbury smelter studies from the mid-1980s, had they
been included, would have complemented the Massive Aerometric Tracer Experiment discussions in the
book very nicely. Importantly, the author notes that
readers should be aware of limitations in the data, but
some of the more recent limitations we know about
were not noted. The use of airport visual range data
should have been caveated.
A strong point of the book is that
a number of different techniques
addressing a common theme are I
collected and described in one place. I

The author waited for the 1990 National Acid Precipitation Assessment Program (NAPAP) findings
before completing the book. The new NAPAP findings were appended rather than integrated. The author
never goes back to the unresolved issues from the
SURE data analyses that were noted to see if the more
recent data shed any light on them. It is unfortunate
that the issues are simply left as they were in the early
1980s. Some notable differences between the SURE
data and the Eulerian Model Evaluation Field Study
data are shown, but there is no follow up in the text.
This leaves the more tentative hypotheses generated
in the late 1970s and early 1980s still front and center, which creates a datedness to the interpretations,
even though it was critical to have waited and included
the new material.
The use of acronyms in the book is excessive, especially the use of ENA for Eastern North America.
Some errors in tables and text and uncompleted edits
slipped through the editing process, with most in the
first 100 pages. Some sections included major ancillary discussions that, while interesting, diverted attention from the main theme at hand. These were not
reorganized later to retain a clear view of the big picture. Some good points, therefore, may get lost to the
casual reader. The index is reasonable, but a crosscheck showed that the reader is brought to the sec7 777
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tion where the thought is contained, but not necessarily the page it is on, creating a need to hunt for the
topic.
While chapter 4 uses concepts to guide the data
analysis and reasoning, the techniques in chapter 5 are
more data driven. This is a nice contrast in a single
book. It would have been interesting to compare the
two approaches. Sometimes what seems logical and
intuitive is more in the eye of the beholder than datadriven analyses support.
Data analyses, presentation, and to some extent
references are dominated by EPRI-sponsored efforts.
This is both a strength and a weakness of this book.
The EPRI-sponsored work led us into a new era of
regional data collection during the late 1970s and early
1980s, whereas national efforts, in which EPRI participated, were important by the late 1980s. Where
EPRI-collected data form a complete study and where
they are part of a larger dataset could have been described more clearly. In the later networks the spatial
information is more dense than this book would suggest. The author does avoid the problems inherent in
mixing networks together by sticking only to EPRI
sites. Yet, it would have served the community well
to have discussed the issues and difficulties of using
mixed datasets.
The writing about physically based models is descriptive, with little discussion. The importance of
model evaluation is noted. The analysis contrasting
the pattern of includence for inert and reacting pollutants is interesting. As the author notes, there is a
lot more to come, namely, regional modeling.
The gas-phase chemistry discussion in the text and
the appendix is dated. The most recent lessons about
the importance of regional photochemistry are not
presented. Photochemical activities are presented as
though they were mostly an urban phenomenon.
Newer thinking about the role of clouds is missing in
many of the relevant discussions.
This book is a synthesis of EPRI-sponsored studies. The application of numerous techniques to analyze EPRI data has great value and usefulness as methods examples. The book provides a good sense of our
understanding of atmospheric and chemical processes
in the mid-1980s. The author tries to avoid overselling the degree of our knowledge, which is refreshing.
As a reference, the book has much to offer and ought
to be included in many reference collections. Many
results and interpretations will be superseded by newer
research, but the tools and techniques will remain.
—Robin L. Dennis.
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Robin L. Dennis is a senior program manager in
the Atmospheric Sciences Modeling Division of the
National Oceanic and Atmospheric Administration's
Air Resources Laboratory on assignment to the Environmental Protection Agency' National Exposure
Research Laboratory, Research Triangle Park, North
Carolina.

Prediction of Solar Radiation in Areas with a
Specific Microclimate. R. Dogniaux, Ed. 1994. 1 20
pp. $58.00. Hardbound. Kluwer Academic Publishers.
ISBN 0-7923-2596-6.

If we go on a European vacation, wouldn't we like
to know how much sunshine we can expect? In that
case, this new book might raise our interest. Certainly,
the book will get the attention of architects, farmers,
and solar-energy engineers.
With my first glimpse into the book, I noticed numerous tables, graphs, and parameterizations. This
confirms my suspicion that predicting the solar irradiance is not a simple task. Taking a closer look I
notice that most of these parameterizations only address local (microclimatic) effects, such as pollution,
humidity, and nearby surface properties and topography. Instantly, I start to wonder about treatment of
clouds.
Clouds are generally the primary cause in the reduction in sunlight. Both cloud cover and cloud attenuation (or optical depth) undergo strong variations,
not only during the day but also on monthly, seasonal,
or year-to-year timescales. A closer investigation reveals that the effect of clouds, actually the effect of
the entire atmospheric attenuation, is prescribed via
monthly means of daily sums of global radiation.
Moreover, I understand that these averages, which are
summarized in the European Solar Radiation Atlas,
are only available for selected European sites and only
for a climatically short period of up to two years.
As the variability of clouds, compared to reference
years, reference seasons, or reference months, frequently overshadows microclimatic effects, only
trends of differences in the expected solar irradiance
due to microclimatic effects can be expected. Such an
estimate can become even more uncertain, if an extrapolation to a similar nonmeasuring site is conducted.
The primary goal of this book is to provide the
reader some tools to determine local irradiance difference trends: an application of site-specific miVol. 77, No. 4, April 1 996
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"Gary England has looked deep into the eye of the storm many times
... at once a memoir and an in-depth study of grey skies and how to report them,
WEATHERING THE STORM is consistently entertaining, always informative,
and a truly memorable read... he never forgets that sometimes a storm warning
is the best service a broadcaster can offer the public."—Dan R a t h e r , CBS
News.

WEATHERING
THE STORM
Tornadoes, Television,
and Turmoil
By Gary A. England
Oklahoma's Emmy Award-winning
weather forecaster reveals a world not
seen before—a world of humor, conflict, dedication, and riveting encounters with violent tornadoes. England
pioneered the use of leading-edge
technology such as the Doppler radar.
Contains 55 spectacular color photographs.
$26.95

WIND ENERGY
IN AMERICA
A History
By Robert W. Righter
This compelling saga is the history of
the effort to capture the power of the
wind for electricity. Righter describes
the first European windmills, the 19th
century electric experiments that
empowered rural America, and finally, the immense, acres-wide wind
farms that feed the power grid in late
20th century California and elsewhere.
$34.95

THE GENIUS OF
C. WARREN
THORNTHWAITE,
CLIMATOLOGISTGEOGRAPHER
By John R. Mather
and Marie Sanderson
This well-written biography of outstanding climatologist C. Warren
Thornthwaite was written from
unpublished
letters
and
other
accounts by his contemporaries.
Climatologists, hydrologists, and
agriculturalists all have been touched
by his innovations.
$29.95
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crometeorological parameters to estimate changes on
the solar irradiance compared to standard micrometeorological conditions with the cloud cover and cloud
optical depth of the reference month.
Chapter 1 introduces us into the European Solar
Microclimate Program, which conducts measurements
of global solar radiation and pollution at selected
coastal, industrial, and elevated regions throughout
Europe. The chapter also addresses general limitations
in the ability to predict local effects from global irradiation data given in the European Solar Radiation
Atlas and from micrometeorological parameters, limitations, such as spatial extrapolation, and temporal
scales.
Chapter 2 introduces the micrometeorological parameters, such as the atmospheric transparency index,
the Linke turbidity factor, and several pollution indices. Parameterizations that link these micrometeorological parameters are introduced, an approximate
relationship between cloudiness and sunshine is discussed, a subset (for some month?) of the European
Solar Radiation Atlas is listed, and correlations between atmospheric-micrometeorological-pollution
parameters are presented.
Chapter 3 summarizes parameterizations for sitespecific conditions, such as pollution and location
(e.g., coastal, elevated, or valley site). The coastal
study also investigates the effects of weather and
cloudiness. The chapter also examines the contribution of diffuse radiation. Parameterizations for the
overhead downwelling intensity under clear sky, overcast, and variable cloudiness, unfortunately, without
giving a precise definition for the latter two conditions.
These parameterizations for the intensity as well as
many other approximate relationships, which were
presented in chapters 2 and 3, are often just listed by
reference only, which does not make them very appealing to me, especially as numerous notation errors
for variables and in formulas are found. Most annoying is the poor or missing notation in tables (such as
Table 15) and the lack of illustrative examples (such
as an evaluation of the sky radiance under cloudy conditions).
Chapter 4 finally tells us how to estimate microclimatic effects in Europe. Three methods are proposed: the first method is an empirical method that
tries to predict hourly irradiation amounts from
monthly mean irradiation data, claiming only errors
of less than 10%, which is difficult to believe. The
second method is the editor's pocket method, which
only applies data and parameterization that were pre780

sented in the previous chapters. Unfortunately, no
specific evaluation is presented. The final method is
a (commercial?) program for a personal computer.
The HELIOS program is well introduced and the
required model input parameters are well explained,
which made me wish I would have started reading
with chapter 4 rather than chapter 2. The input data
are, aside from date, time, and location, 1) the monthly
mean of the hourly insolation, 2) one of five levels of
local atmospheric turbidity, 3) the surface orientation,
4) an average albedo of the surrounding ground, and
5) topographic features nearby. The limitations of the
model (only for latitudes above 25°) and the input
parameters are discussed (such as the poor assumption that the sunshine duration has to describe the effect of cloudiness). The model output are monthly
mean values for each hour separately.
Many so-called microclimatic effects depend on the
large-scale synoptical situation, such as valley fog or
pollution. If sunshine data have to be used to approximate cloudiness (at a minimum), data over a climatologically significant time period are necessary.
Without those data any prediction with methods suggested in this book are of limited use unless they are
conducted within the framework of a meteorological
model (radiative transfer and mesoscale model),
which accurately depicts the specific atmospheric
environment including aerosol and clouds) and its
interaction with radiative transfer. Thus, if someone
promises me a sunny European vacation based on an
application of these programs, I might take my umbrella along.—Stefan Kinne.
Stefan Kinne is a research associate at the NASA/
Ames Research Center, Mojfet Field, California.

Tropospheric
Ozone. David J. McKee, Ed. 1994.
3 3 3 pp. $84.00. Hardbound. CRC Press. ISBN 0-

87371-475-X.
Because of the focus on tropospheric ozone (0 3 )
in the United States and Europe in regard to its possible impacts on human health and vegetation, this
book has the potential for providing insight to those
involved in the assessment of surface 0 3 effects and
the implementation of control strategies to reduce its
levels. The book was written to provide scientists,
regulators, industry and public interest groups, students of the environmental sciences, and the general
public with an overview of effects, control, enforceVol. 77, No. 4, April 1 996
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ment, and public policy related to tropospheric
(ground level) 0 3 .
The book is divided into two sections: 1) ozone
effects, exposure, risk, and regulation and 2) perspectives on tropospheric 0 3 pollution. Most of the information supporting evidence for human health and
vegetation effects is summarized in Section I, and subjects dealing with the Clean Air Amendments, local
program initiatives, costs of attaining 0 3 air quality
standards, descriptions of Federal enforcement role in
controlling 0 3 , American Lung Association perspectives on human health, and the petroleum industry
perspective on 0 3 policy are summarized in Section II.
The introduction briefly describes 0 3 and how it is
formed. Toward the end of the introduction, it is mentioned that long-term trends suggest that global tropospheric background 0 3 levels are on the rise. Although there has been much discussion about background increases in surface 0 3 , in actuality, recent
surface-level 0 3 measurements indicate that the increases observed at some remote locations in the
world in the 1980s have leveled off in the 1990s.
However, a strong trend persists in surface 0 3 at the
South Pole; the trend is downward.
The first chapter focuses on the legislative requirements and 0 3 national ambient air quality standards
review. McKee presents an excellent summary of how
the United States began regulating 0 3 and where the
Environmental Protection Agency (EPA) is at the
present time in the rule-making process. McKee discusses the EPA's decisions on both the primary (human health) and secondary (welfare) standards.
The second chapter describes the concentrations of
0 3 in the lower troposphere. Although the chapter is
not exhaustive, it does describe cumulative frequency
descriptive statistics with peak and multiple-hour 0 3
air quality indicators in urban areas, as well as shortterm 0 3 exceedance information for non-U.S. urban
areas (e.g., the Netherlands, Canada, Mexico, and
other countries). Similar descriptive statistics are provided for some nonurban areas. In one instance, the
author states that the fixed daily daylight period (e.g.,
7- or 8-h period) does not capture the time period of
maximum 0 3 in a day for many rural and remote sites.
However, information published in the literature confirms that a large number of hourly average concentrations >0.10 ppm at rural monitoring sites in the
United States occur during the 0900-1559-h period.
The reader is cautioned that some of the references
listed at the end of the chapter are mismatched with
the text.
Bulletin of the American Meteorological Society

In the United States there are serious considerations
for changing the current 1-h daily maximum human
health standard to a daily maximum 8-h average concentration. In chapter 3, the authors summarize what
is currently known about acute and chronic health
effects of 0 3 , and the reader is provided a fairly good
summary on the subject. An interesting aspect that
needs to be explored further is that the long-term daily
exposures (i.e., 6.6 hours of exposure) involved constant concentrations. It has been reported in the literature that the higher hourly average concentrations may
play a more important role than the lower values in
affecting lung function. We do know that the constant
concentration exposures used in the 6.6-h experiments
do not occur under ambient conditions. Therefore,
there is little experimental evidence to verify that the
same daily maximum 8-h average concentration for
two different exposure regimes (i.e., one with high
values and one with just moderate values) would affect lung function in a similar way, an interesting fact
that requires additional research.
Chapter 4 summarizes information regarding 0 3
exposure data obtained with microenvironmental and
personal monitoring instruments. Results from numerous 0 3 exposure modeling efforts are reported. Chapter 5 describes how the exposure results are used to
estimate health risks associated with everyday 0 3 exposure. The chapter focuses on the U.S. EPA's efforts
to assess health risks associated with acute (1- to 2h) and chronic (1 and 10 seasons) exposure to O r
Chapter 6 discusses the effects of 0 3 on crops. The
authors describe the problems that existed in the
middle 1970s that precluded a credible comprehensive assessment of the impact of 0 3 on agriculture. The
general conclusion was that the scientific credibility
of the analyses and their potential usefulness for developing a national ambient air quality standard to
protect vegetation were low. A fairly good description of the National Crop Loss Assessment Network
(NCLAN) program, its results, and the application of
the NCLAN database is presented. The authors discuss the selection of the exposure indices that best
related to plant yield. There are some errors in the
discussion. For example, the authors state that "exposure cannot be characterized as the product of concentration and time because the effect of 0 3 on crop
yield depends on the cumulative impact of high concentrations during the growing season." A more accurate statement is that the product of concentration
and time (i.e., the SUMOO exposure index) is inappropriate because the index weights the lower hourly
7 781
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average concentrations more than the mid- and highlevel values. As discussed in the chapter, Musselman
et al. (1983) and Hogsett et al. (1985) reported that
the higher concentrations should be given greater
weight than the mid- and low-level values. Those interested in better understanding why a 7-h seasonal
average concentration and current short-term standard
should not be used in describing 0 3 exposure for predicting vegetation effects will find interesting reading in chapter 6. A subject not covered is the observation that many of the NCLAN experiments contained numerous occurrences of hourly average concentrations > 0.10 ppm. The authors ignored this fact
when applying the SUM06 exposure index to estimate yield reduction. There are several rural ambient
monitoring sites in the United States that experience
a high SUM06 value but infrequent occurrences of
peak concentrations. The reader should be aware that
although the S U M 0 6 values were not adjusted for
missing values, it is more than likely that the yield predictions estimated in the chapter for soybean and
wheat were overestimated. With the completion of a
consensus-building workshop in Raleigh, North Carolina, in January 1996, concerning a possible secondary standard and its level in relationship to protecting
vegetation, the information in chapter 6 provides helpful background information.
Chapter 7 traces the evolution of the Federal Clean
Air Act and the associated efforts to abate air pollution problems in the United States. In some instances,
some of the information in this chapter was covered
in chapter 1. In chapter 8, David Bates discusses the
effects of photochemical air pollution on humans.
Some of the information covered in this chapter is
similar to the information mentioned in chapter 3.
However, the insight of the author on the meaning of
the research results is appreciated. It would have been
helpful to the reader if this chapter had followed chapter 3.
Chapter 9 describes a local program's initiative to
reduce 0 3 levels. Work by the Environmental Protection Commission of Hillsborough County, Florida, is
highlighted. Chapter 10 deals with the cost and impact implications associated with reduction of 0 3 pollution. Chapter 11 discusses the authority under which
the federal government may enforce emission limits
and related requirements intended to control 0 3 , as
well as the process through which that authority is
exercised.
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Ron White, whose name is missing from the contributors list, an employee of the American Lung Association, discusses 0 3 health effects from a public
health perspective in chapter 12. In this chapter he
makes the argument for a new 6-h or more short-term
standard to protect public health from the acute effects
of multihour exposures to 0 3 levels as low as 0.08
ppm.
The book ends with chapter 13, whose authors focus on 0 3 policy from a petroleum industry perspective and discuss lessons learned and future directions.
Some of the subjects covered in this chapter are NOx/
VOC ratios, uncertainties in the emissions inventory
database, role of natural emission sources, and meteorologically adjusted 0 3 concentrations.
There are annoying typos throughout the book. For
example, the book was dedicated to the memory of
Dr. Ronald L. Bradow. Bradow's name was misspelled. In the introduction, °F and some unknown
symbol for solar radiation were transposed. At the
bottom of page 308, the thoughts disappear into the
"ether layer," when the words are not continued onto
page 309. At the bottom of page 309, the words do
not continue onto page 310. Clearly, CRC Press
should have paid attention to the proofing. It is unfortunate that after so much work by the authors and
editor, the publishers were so careless.
After all is said and done, is the book worth reading? I can answer with a definite yes. Those interested
in the science and legal background associated with
a possible new primary standard and "maybe" a new
secondary standard, different in form and level from
the primary, will find the book interesting reading.
—Allen S. Lefohn.
Allen S. Lefohn is president of his firm A.S.L. & Associates, located in Helena, Montana.
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