book reviews
The Climate of China and Global Climate. Ye Duzhen,
Fu Congbin, Chao Jiping, and M. Yoshino, Eds.
1987. 442 pp. $89.70. Hardbound. China Ocean
Press and Springer-Verlag.
This book is a collection of most of the papers presented at the Beijing International Symposium on Climate (30 October-3 November 1984), cochaired by
Duzhen Ye of China and M. Yoshino of Japan. Except
for the opening speech by Ye and the summary by
Yoshino, there are a total of 50 papers in the book
grouped into the following 5 sections: (1) Climate
history in the past 2,000 years and beyond, (2) Oceanatmosphere interaction in short-period climate variation, (3) Land surface processes related to climate
variation, (4) Impact of human activity and some other
natural factors on climate, and (5) Prediction methods
for monthly and seasonal climate variations.
Section I consists of 16 papers and is perhaps the
most unique section of the book. For the time scale
of concern here, it is not surprising to find that many
papers were based on historical documentary records. The richness of East Asian historical documents
make these studies very interesting. For example, Shen
Chengyu of Nanjing University used historical descriptions of Northwest China to show that the climate there more than 2,500 years ago was just as dry
as it is today. Zhang and Gong presented evidence
of three cold episodes in the climate history of China
in the last 3,000 years. Wang et al. analyzed the
flood/drought variations for the last 2,000 years in
China. The usefulness of historical data are convincingly demonstrated in these examples. Two Japanese
contributions are also based on historical documents.
Takahashi analyzed the storm damage in Japan in the
last 300 years and found a 70-year cycle which he
related to volcanic activity. Takami compared the climates of Japan and China during the 1 781-1 790 period and found that summer precipitation in Japan
paralleled that of Central China but was opposite to
that of North and South China. Kim and Choi examined unusual climate phenomena in Korean historical records in the past 1,000 years. Larger scale
comparisons were presented by Bradley et al. who
looked at the temperature fluctuation of the Northern
Hemisphere over land and that of China since the
mid-19th century. In addition to historical data, there
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are also studies based on proxy data. For example,
An and Liu presented a record of the 2.4 million years
of climatic change in the loess plateau of China based
on geological and geochemical studies. Pollen and
tree-ring data were also used to study climatic change
in Tibet, North America and the Sahara areas.
Oceans play a very important role in the global
climate machine and their interaction with the atmosphere is the focus of section 2. This section consists of 13 papers. Many are concerned with El NinoSouthern Oscillation (ENSO). Rasmusson and Arkin
examined the relationships between ENSO and Asian
monsoons. Scientists have long been aware of the
close relation between the surface conditions of the
Western Pacific and the weather patterns of East Asia.
Papers by Pan, Zhang et al., Zeng and Zhang, and
Zhang et al. addressed this aspect. Fu et al. and Diaz
and Fu studied the variation of sea surface temperature in the Central Pacific and regional precipitation
and temperature associated with ENSO. Ye reviewed
recent advances in the study of low frequency airsea interaction phenomena in the Institute of Atmospheric Physics in China. Other papers in this sections are concerned with the sea surface temperature,
monsoon, typhoon, and cyclogenesis. These studies
are well in line with current interest in global climatological processes.

Section 3 is focused on the land surface processes.
Effects of boundary forcing on regional circulation
anomalies were discussed by Zhu and Song. The hydrological cycle, snow melting, thermal forcing, and
the Tibetan Plateau as related to climate variations
were examined. Oort's hydrological study reconfirmed that the year-to-year variations in precipitation
and evaporation over the western equatorial Pacific
and over North India are well correlated with that of
SST variations in the eastern equatorial Pacific through
the ENSO event. Gao and Lu presented the analysis
of the latent and sensible heat transfer in China. There
are also two numerical simulations, one on the effect
of topography on the Asian summer monsoon (Ni et
al.) and the other (Chen) on the cross-equatorial propagation of topographic disturbances.
Section 4 is the shortest section of the book, consisting of 4 papers. The impact of deforestation of the
tropical forest in Xishuanbanna of Yunnan was briefly
summarized by Zhang. Huang and Tang examined
the relationships between the seasonal climate variations and lower stratospheric circulation. Solar activity and Polar ice issues were also examined.
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The last section consists of 8 papers concerning
climate predictions. This is an area of great concern
currently. Chao et al. developed an atmosphere-ocean/
land coupled anomaly model which combines an
anomaly GCM and an anomaly filter model for
monthly and seasonal forecasts. They found improvements over their previous results. Aoki developed multiple regression equations for predicting
typhoon frequency using SSTs as the independent
variables and yield a correlation coefficient of 0.85.
Ou and Liou reported a two-dimensional radiationdisturbance model. Two models concerning nonlinear climatological processes were investigated. Jin
studied the limit cycle in a simple low-order air-sea
interaction model. Shi developed a stochastic dynamic prediction model with nonlinear feedback.
Models of the ocean's upper mixed layer, Indian
monsoon variability, and coastal wave climate models
were also presented.

Most of the papers printed are in the form of extended abstracts, although a few one-page abstracts
are also included. The summary by Yoshino provides
a succinct synthesis of the progress. The book is nicely
printed. It should be useful to researchers who are
interested in long-term climate variations in the East
Asian region.—Pao K. Wang
Pao K. Wang is Professor of Meteorology at the University of
Wisconsin-Madison.

Principles and Methods of Temperature Measurement. T. D. McGee. 1988. 581 pp. $50.00. Hardbound. John Wiley and Sons.
In his preface, McGee states that this book is intended
to serve
. . as both a textbook for upper-level undergraduate courses and as a reference text for practicing scientists and engineers/' To this end, he has
provided a book that surveys, at an intermediate level,
most temperature measuring techniques in common
use in industry and in applied science laboratories.
The author writes in a straight-forward, easy-to-read
style, presenting material from an engineering perspective. Brief but adequate explanations of the physical basis of the measurement techniques are given,
but the overall orientation is on application. A few
essential references are given at the end of each chapter. A strength of the book is the descriptions of the
basic signal conditioning circuits associated with
many of the modern measurement techniques.
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The first five chapters provide introductory and essential background material. Chapters 2 and 3 contain fundamental thermodynamics and statistical
mechanics. These are well written but probably would
be difficult for the undergraduate student with only a
limited thermodynamics background. Chapter 4 addresses the International Practical Temperature Scale
(IPTS). It presents a clear discussion of the evolution
of this scale in the last 20 years; most of this material
should be easily understood by students. McGee has
nicely summarized the fixed points of the IPTS-68
and the most commonly used secondary reference
points in a series of tables; long-time workers in the
field of temperature measurement will also find these
data of value.
The next four chapters describe temperature measurement techniques that are of particular interest to
atmospheric scientists. These range from traditional
liquid-in-glass, liquid-in-metal, and remote reading
thermometers (chapters 6 and 7), to resistance-type
devices (chapter 8), to thermistors and semiconductor
devices (chapter 9), to thermocouples (chapter 10).
Because of their increasingly important role in atmospheric temperature measurements, the lengthy
and very complete introduction to resistance techniques in chapter 8 makes this one of the most valuable chapters in the book. Researchers, instructors
and students will find particularly useful the many
line drawings detailing components of the devices
described in the text.

Readers just scanning the book, particularly those
who are unfamiliar with basic electrical circuit theory, may be initially put off by the frequent appearance of electronic diagrams in chapters 8, 9, and 10.
They should persevere as the explanations of the
functioning of most of these signal conditioning circuits are quite good. (A few of the diagrams are overly
complicated and beyond the scope of the text, e.g.,
figures 9.30 and 10.24.) As many of the electrical
principles discussed here carry over to signal conditioning circuits used in the measurement of other parameters, chapters 8, 9, and 10 would be well worth
detailed examination by individuals who desire to
acquire a working knowledge of electronics for a
measurements program.
Chapters 11 to 16 contain material that will be of
only marginal interest to most in atmospheric science. These chapters describe temperature measuring techniques ranging from radiometers to pyrometric
cones. The wide variety of techniques presented is
indicative of the great importance of temperature
measurements in specialized areas of science and
technology.
Chapter 17 addresses calibration methods. It describes many of the practical details that must be addressed to effectively use portions of the IPTS laid out
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in chapter 4. It also contains a few useful hints on
more mundane matters such as checking the performance of liquid-in-glass thermometers.
Chapter 18 (describing installation effects) and
chapter 20 (on temperature instrumentation and control) will be of most interest to the working process
engineer. Chapter 19 (on dynamic response) contains
valuable material for the student and should be included in any course in which this book is adopted
for use as a text.
Many of the chapters close with a few problems.
Several of these are challenging but include detailed
answers from the author, While McGee does not specifically make recommendations for classroom demonstrations or laboratory exercises, many of the
problems are suggestive in this regard.
In summary, this appears to be one of those rare
books that manages to successfully blend aspects of
both the textbook and a monograph. As a text in an
atmospheric science program, it would be most appropriate at the beginning graduate level. In atmospheric science graduate programs, in which students
generally have diverse backgrounds, an instructor
electing to use this book in a measurements course
should be prepared to provide additional background
material on engineering thermodynamics and electrical circuit theory. The researcher seeking to refresh
understanding of a long-unused technique or desiring
a quick introduction to a new approach for obtaining
a temperature measurement will also find this book
of value.—John T. Snow
John T. Snow is an Associate Professor at the Department of Earth and Atmospheric Sciences, Purdue
University, West Lafayette, Indiana.

Guidelines for use of Vapor Cloud Dispersion Models.
S. R. Hanna and P. J. Drivas. 1987. 1 77 pp. $75.00
($40.00 for members of AlChE). Hardbound.
American Institute of Chemical Engineers.
Modeling of episodic releases of hazardous or toxic
gas clouds is a rapidly evolving field driven by the
need for the chemical industry to prevent and mitigate incidents and the public to evaluate and regulate
potential process, storage, and transportation hazards. This book is the second project of the new AlChE
Center for Chemical Process Safety (CCPS). The stated
objective of the authors is to "help facilitate the development and use of dispersion modeling as an
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everyday tool within the industry, along with an understanding of the limitations of that tool/'
The book provides an overview of vapor cloud dispersion, which will act as a primer for the beginning
researcher in the field, an introduction to plume physics and dispersion semantics for the manager, and an
overview and reminder of research needs for the expert. The body of the text is broken into five sections:
an overview of release scenarios; source, meteorological and site information required for model input;
source emission models; transport and diffusion
models; and consequent model validation experience. The two chapters that focus on model structure
begin with a general discussion of physical principles
followed by a critique of specific models. The book
concludes with a summary of research needs for model
improvement. The book is well indexed, contains an
exhaustive list of symbols, a reading list of references
for those who desire to pursue the topic further, and
an appendix that reports results from model questionnaires received from 33 model builders.

The authors provide a valuable service for the nonchemical engineer by providing a set of examples of
hypothetically hazardous chemical releases. These
releases are likely to be more realistic for day-to-day
plant operation than the catastrophic releases often
reported by the news media. In chapter 2 these releases are grouped into tank rupture, pipe break, and
venting of runaway reactions. Appendix B provides
details for realistic releases of specific chemicals such
as ammonia, chlorine, hydrogen sulfide, or acrolein.
In chapter 3 the authors identify critical input parameters such as source, meteorological, site and receptor information which determine the impact of vapor
cloud dispersion. Since the models discussed are limited to clouds moving over flat homogeneous surfaces
in the absence of obstructions, model predictions may
not be realistic near many chemical facilities. The
interested reader should also consult the recent reviews by Petersen and Ratcliff (1988) or Meroney et
al. (1988) that consider the effects of surface roughness variability, fences, buildings, and water-spray
curtains on vapor clouds.
The complexity of source configurations is described in chapter 4. The source may produce gases
from subsonic or supersonic jets, liquid jets or sprays,
two-phase gas-aerosol mixtures, boiling pools, and
evaporating pools, which can be composed of single
or multicomponent species. None of the models referenced include the additional complexities of postrelease phase change, chemical reaction, and aerosol
formation associated with releases of such substances
as hydrogen fluoride. The reader should be warned
that slight variations in source temperature and atmospheric temperature or humidity can, for such
substances, result in factors of two variation in initial
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cloud density (Schotte 1987).
The longest section, chapter 5, deals with the physical characteristics of the many alternative transport
and dispersion models available. The authors wisely
point out that most models are extremely vague about
the intended averaging periods for their calculations.
Unfortunately, most modelers also seem reluctant to
report computer resources and time required to run
the codes. Some of the model codes are proprietary
and are not available for open evaluation. Although
the authors list many of the available model programs, they make no effort to critique or differentiate
among them, but report only the model builder's self
assessment of the capabilities of their own models.
The value of the book would be greatly enhanced by
reporting results from blind comparisons of each model
on a set of standard situations, i.e., a model shootout in the manner of the famous Computation of Turbulent Boundary Layers Conference held at Stanford
(Coles and Hirst 1968). The review represents the
state of the art as of December 1986, and, as the
authors note, more models have appeared, more field
experiments have been conducted, and many models
have been improved (CCPS 1987).
Chapter 6 contains a concise introduction to the
very important topic of model validation and estimate
uncertainties. This often misunderstood topic is at the
heart of model improvement and realistic regulatory
use of model computations. A short list of research
needs is included in a final chapter 7.
The book was well reviewed for clarity and grammatical mistakes. The writing style is concise and easy
to read. The only technical error found was an incorrect vertical scale on figure 5-6, where V/V0 should
be V0/V.—Robert N. Meroney
Robert N. Meroney is a Professor of Civil Engineering
and Director of the Fluid Dynamics and Diffusion
Laboratory at Colorado State University, Fort Collins,
CO.

References
Meroney, R. N., etal. 1988. Analysis of vapor barrier experiments
to evaluate their effectiveness as a means to mitigate HF cloud
concentrations. Final Report, for EXXON Research and Engineering Company, Colorado State University Report CER88-891, Fort Collins, CO.
Petersen, R. L., and Ratcliff, M. A. 1988. Effect of surface roughness on HTAG dispersion. For American Petroleum Institute,
Washington, D.C., Cermak Peterka Petersen, Inc., Fort Collins,
CO.
Schotte, W. 1987. Fog Formation of Hydrogen Fluoride in Air. Ind.
Eng. Chem. Res. 26: 300-306.
CCPS. 1987. International Conference on Vapor Cloud Modeling.
Proceedings of, 2-4 November 1987, Cambridge, MA, American Institute of Chemical Engineers, New York, NY.

Vol. 70, No. 3, March 1989
Coles, D. E., and E. A. Hirst, 1969. Computation of Turbulent
Boundary Layers—1968. AFOSR-IFP-Stanford Conference, Proceedings of, Vols. 1 and 2, Thermosciences Division, Dept. of
Mechanical Engineering, Stanford University, CA.

Robust Statistics: The Approach Based on Influence
Functions. F. R. Hampel, E. M. Ronchetti, P. R.
Rousseeuw, and W. A. Stahel. 1986. 502 pp.
$44.95. Paperbound. John Wiley & Sons.
Atmospheric scientists make heavy use of statistical
methodology in both research and operational contexts. Some of the diverse applications of statistics
include objective analysis, statistical adjustment of
dynamical forecasts, statistical forecasting of weather
elements such as precipitation and cloud amount,
forecast verification, extreme value analysis, analysis
of observed climatological patterns, comparison of
observed and simulated climates, and the design and
evaluation of climate experiments with general circulation models. However, despite the fact that statistical methods are a daily fact of meteorology,
meteorologists tend to use relatively simple classical
statistical techniques. As is shown in this book, these
techniques are, as a whole, quite sensitive to the
effects of erroneous data and departures from the
statistical models that are implicit in their use. The purpose of this book is to describe a rapidly growing
branch of mathematical statistics that deals with statistical procedures which are less sensitive to such
problems.

The statistical techniques that have been used in
atmospheric science can generally be classified as
being either "parametric" or "non-parametric". A
parametric technique, such as the Student's t-test for
differencesof means, is based on a mathematical model
for the probability distribution from which observations are presumed to be drawn together with some
assumptions about how the data are gathered. This
statistical model is used to efficiently interpret the
information in the sample.
For example, when a Student's t-test is conducted
to test the equality of two sample means, it is implicitly assumed that the observations in the two samples
come from "populations" with Gaussian distributions, that the observations are taken randomly in
such a way that the value of any particular observation is statistically independent of that of all other
observations in the two samples, and that within
a particular sample, all observations are taken from
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the same population (meaning that the probability
of observing a particular value does not change as
the experiment progresses). The interpretation of the
observed t-statistic is heavily dependent on all three
assumptions. They play a fundamental role in determining the probability of observing a t-statistic more
extreme than the computed value under the presumption that the population means are actually equal.
A small probability is interpreted as being highly significant. In this case either the full statistical model
is correct (the means are equal and the three assumptions are satisfied) and we have observed a rare
event, or some aspect of the full statistical model is
false. The latter is presumed to be more likely and
thus a small probability is interpreted as evidence that
the means are different.
Non-parametric procedures are similar to parametric procedures with the exception that a particular
probability distribution (such as the Gaussian distribution) is not postulated. However, in order to construct a test one often makes other less specific
assumptions about the "shape" of a distribution. This
weakened set of assumptions results in less efficient
inferences because the statistical model is less specific about the sampled populations.
Both parametric and non-parametric procedures
often fail to be "robust". Robustness considerations
have been made by statisticians for a long time, but
it has only been during the last two decades that robustness ideas have been structured within mathematical formalisms. The approach in robustness theory
has been to rely on parametric models (because of
their inherent efficiency and redundancy) but to use
procedures in conjunction with these models that work
well not only for the specific model which has been
postulated, but also for models which are in some
sense "close". As it is elegantly stated in the book,
robust statistics is the "sensitivity analysis and perturbation theory of statistical procedures" (p8).
Robust estimation and testing procedures should
be relatively insensitive to two types of departures
from the specified model. One type of departure is
related to data gathering and handling procedures.
These include gross errors, which might occur as a
result of equipment malfunction or incorrect data
transfer from a form to a computer, and data "granularity", which is the effect of rounding, truncating
or grouping data. Robust procedures should also protect against model infidelity. That is, they should remain relatively efficient if, for example, observations
come from a distribution with wider tails than postulated or if the assumption of independence is violated.
The authors illustrate the importance of robustness
considerations by discussing the quality of data sets
in some detail. It is their contention that data sets
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with fewer than 1 % gross errors are extremely rare,
and that gross error rates of 1 %-10% are quite common. They also argue that many geophysical data sets
show evidence that the data are generated from distributions that are wider-tailed than the Gaussian distribution and that many data sets show evidence of
serial correlation when one would not expect it. In
fact, they put forward an argument that data sets with
narrow tails (like the Gaussian distribution or narrower) are likely to be serially correlated.
Two mathematical approaches have been taken in
the development of a robustness theory. One approach, developed by Huber (1964), uses decision
theory as a tool for deriving "minimax" estimators
within a neighborhood of a specified statistical model
in a space of probability distributions. The approach
taken by Hampel (1968), which is described in this
book, is based on influence functions. The latter is
claimed to be mathematically more tractable, and
certainly appears to have a nicer intuitive appeal. The
approach embodies three ideas which summarize different aspects of the robustness of an estimator or a
test. These are the influence function (which, roughly
speaking, measures the effect of a single outlier on
the bias of an estimator or test), the change-of-variance function (which measures the effect of an outlier
on the variance of an estimator) and the breakdown
point (which measures the amount of data contamination that an estimator or test can tolerate before
becoming useless). An outlier is an observation which
is inconsistent with the postulated model.
The book represents an up-to-date description of
the influence function approach to robust statistics.
It embodies a very readable introduction with a good
overview of parametric, non-parametric and robust
statistics which most atmospheric scientists could
profitably read. The main body of the book is much
more technical in nature than the introduction. Readers will need a graduate level background in mathematical statistics, measure theory and functional
analysis to gain a full understanding of the material
presented. However, those with a relatively strong
grounding in mathematical statistics should be able
to appreciate a good portion of the material presented. The book covers one-dimensional estimation
and testing problems in chapters 2 and 3. Chapter 4
contains a description of general mathematical tools
for the development of multi-dimensional procedures. Chapter 5 is the multi-dimensional analog of
chapter 2 in that it deals with the robust estimation
of mean vectors and variance-covariance matrices.
Chapter 6 covers robust estimation in linear models
(i.e., regression models) and chapter 7 deals with robust testing procedures in linear models. Chapter
8 deals with several additional robustness issues
including discussions about the problem of unsusUnauthenticated | Downloaded 01/09/23 01:36 AM UTC
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pected serial correlations and robustness in time series. This last part of the book is again more approachable and somewhat less technical than its main
body. A comprehensive bibliography on the subject
of robust statistics containing approximately 425 entries may be found at the end of the book.
One of my favorite features of this book is that its
separate parts are accessible in a more or less random
manner. Particularly useful I think is the discussion
of how to read the book which is contained in the
preface. I would suggest that for most atmospheric
scientists, the "quick overview" suggested by the authors would be most profitable. This includes chapters 1, 2 and 8 and the introductions to chapters 3 7. Such a reading of the book will equip the reader
with a good appreciation of the thinking of statisticians in the area of robustness, the directions which
are being pursued in current research, and possibly
provoke a critical assessment of their own statistical
practice.
There are a couple of areas in which I felt that the
book was somewhat deficient. One which affects its
utility is its relative lack of concrete examples. The
other complaint I have is with its editing. The book
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has a certain granularity because it is written by four
people; transitions from one writing style to another
are apparent as one moves through the material. There
is also a German or Dutch flavor in the authors' version of the English language which is clearly noticeable throughout most of the book. This is a defect
which I found to be quite annoying in a book which
deals with a complex subject. I often found myself
puzzling over the meaning of complex sentences
which were constructed using incorrect grammatical
forms. However, despite these flaws, I think that the
book is well worth the attention of atmospheric scientists who apply statistical techniques to their work.—
Francis W. Zwiers
Francis W. Zwiers is affiliated with the Canadian
mate Centre, Downsview, Ontario, Canada.
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new publications
Aerospace Science: The Science of Flight (1988, 321
pp., Hardbound, Air Force ROTC Curriculum Division). This book provides an introduction to the
atmosphere and weather elements, the effects of flight
on the human body, and basic aeronautics and
navigation. The first unit, "Aerospace Environment,"
discusses the atmosphere, weather elements, weather
forecasting, aviation weather, and elements beyond
the earth's atmosphere. The second unit, "Human
Requirement of Flight," includes accumulated knowledge about flight physiology, about protective clothing and equipment in the upper atmosphere, and
other limiting factors of flight. The third unit, "Principles of Flight and Navigation," provides an introduction to basic aeronautics and basic principles of
navigation.
Digital Image Processing In Remote Sensing (J-P
Muller, Ed., 1988, 275 pp., $84.00, Hardbound,
Taylor & Francis Publishers). The primary theme of
this book is to examine the computing issues involved
in image processing from the point of view of developments in computer science largely stemming
from the increased availability of powerful computing equipment with virtual memory management.

Chapters include Computing issues in digital image
processing in remote sensing; Visualisation of
topographic data using video animation; The Transportable Applications Environment—an interactive
design-to-production development system; A menubased interface oriented to display processing of realtime satellite weather images; IAX—An Algebraic
Image Processing Language for Research, Microcomputers and Mass Storage Devices for Image Processing; A very low-cost Microcomputer-based Image
Processor; Capturing Image Syntax using Tesseral
addressing the arithmetic; Multiple source data processing in remote sensing; Extreme Variability, Scaling and Fractals in Remote Sensing: Analysis and
Simulation; Processing Satellite Infrared and Visible
Imagery for Oceanographic Analyses; and Image
Processing in Optical Astronomy.
Her Name Titanic: The Untold Story of the Sinking
and Finding of the Unsinkable Ship. (C. Pellegrino,
1988, 270 pp. $18.95, Hardbound, McGraw-Hill
Book Co.). Drawing on many sources—letters, interviews, and diaries—Pellegrino retells the story of the
sinking of the Cunard Liner Titanic. He describes in
detail the scientific aspects of the machines, the
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