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Preface

The world is an ever-changing picture of naturally occur-
ring events. From drought and famine to devastating
floods, some of the greatest challenges we face come in the
form of natural disasters created by weather. Yet, dealing
with weather and climate is an inevitable part of our lives.
Sometimes it is as small as deciding what to wear for the
day or how to plan a vacation. But it can also have life-
shattering consequences, as witnessed by those who are
victim to a hurricane or tornado.

In recent years, weather and climate have become
front page news—from global warming to the cooling
brought on by the eruption of Mt. Pinatubo. The dynamic
nature of the atmosphere seems to demand our attention
and understanding more these days than ever before.
Almost daily, there are newspaper articles describing some
weather event or impending climate change. For this rea-
son, and the fact that weather influences our lives in so
many ways, interest in meteorology (the study of the atmo-
sphere) has been growing. This rapidly developing and
popular science is giving us more information about the
workings of the atmosphere than ever before. Although
the atmosphere will always provide challenges for us, as
research and technology advance, our ability to under-
stand our atmosphere improves, as well. The information
available to you in this book, therefore, is intended to aid
in your own personal understanding and appreciation of
our earth’s dynamic atmosphere.

MM
About This Boaok

Meteorology Today is written for college-level students
taking an introductory course on the atmospheric envi-
ronment. The main purpose of the text is to convey

meteorological concepts in a visual and practical manner, I
while simultaneously providing students with a com-
prehensive background in basic meteorology. This fifth
edition includes up-to-date information on important
topics, such as ozone depletion, global warming, and
the climatic influence brought on by the eruption of
Mt. Pinatubo. Discussions of recent weather events, such
as the destruction wrought by hurricanes Andrew and
Iniki and the great United States flood of 1993 in the
upper Midwest, are also included. As with the other edi-
tions, no special science prerequisites are necessary.

Written with the student in mind, this book covers
topics directly related to our everyday experiences with
weather and stresses the understanding and application of
meteorological principles. The text emphasizes watching
the weather so that it becomes “alive,” allowing readers to
immediately apply textbook material to the world around
them. To assist with this endeavor, a color cloud chart ap-
pears toward the back of the text. The cloud chart can be
separated from the book and used as a learning tool when
observing the sky. To strengthen points and clarify con-
cepts, illustrations are rendered in full color throughout.
Color photographs were carefully selected to illustrate fea-
tures, stimulate interest, and show how exciting the study
of weather can be.

This edition, organized into nineteen chapters, is de-
signed to provide maximum flexibility to instructors of
atmospheric science courses. Thus, chapters can be cov-
ered in any desired order. For example, Chapter 4, “Atmo-
spheric Optics,” is self-contained and can be covered later
if so desired. Instructors, then, are able to tailor this text to
their particular needs.

This book basically follows a traditional approach.
After an introductory chapter on the composition, origin,
and structure of the atmosphere, it then covers energy,
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temperature, moisture, precipitation, and winds. Then
come chapters that deal with air masses and middle-
latitude cyclones. Weather prediction and severe storms
are next. A new chapter on air pollution is followed by a
chapter on climate change. The final chapter deals with
global climate.

Each chapter contains at least two Focus sections,
which expand on material in the text or explore a subject
closely related to what is being covered. Focus sections fall
into one of six distinct categories: observations, applica-
tions, issues, instruments, special topics, and advanced
topics. Some include material that is not always found in
introductory meteorology textbooks, subjects such as avi-
ation weather, wind power, cloud seeding, polar lows, and
the ozone hole. Others help bridge theory and practice.
Focus sections new to this edition include “Can It Be a
Rainbow If It Is Not Raining?” and “The Pineapple Con-
nection.” Quantitative discussions of important equa-
tions, such as the geostrophic wind equation and the
hydrostatic equation, are found in the Focus sections on
advanced topics.

Each chapter incorporates other effective learning
aids:

} A major topic outline begins each chapter

} Interesting introductory pieces draw the reader natu-
rally into the main text

} Important terms are boldfaced with their definitions
appearing in the glossary or in the text

)} Key phrases are italicized

) English equivalents of metric units are immediately
provided in parenthesis

} Summaries at the end of each chapter review the chap-
ter’s main ideas

} Alist of key terms following each chapter allow students
to review and reinforce their knowledge of the chief
concepts they encountered

} Questions for Review act to check how well students as-
similate the material

} Questions for Thought require students to synthesize
learned concepts for deeper understanding

) Problems and Exercises require mathematical calcula-
tions that provide a technical challenge to the student

Ten appendices conclude the book including two
that are new to this edition—the Hurricane Tracking
Chart and the Beaufort Wind Scale. The instant weather
forecast chart, Appendix E, should especially interest stu-
dents. In addition, at the end of the book, a compilation
of supplementary reading material is presented, as is an
extensive glossary.
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Fifth Edition Changes

Initially, the most apparent change in this fifth edition is
the use of color. To strengthen points and clarify more
involved concepts, all of the illustrations are rendered in
full color. To help visualize how exciting meteorology can
be over 70 new color photographs and many new illustra-
tions have been added to this edition.

To complement the new art and photographs, the
fifth edition of Meteorology Today has been thoroughly
revised and updated. Chapter 1 still serves as a broad
overview of the atmosphere, but it now contains informa-
tion on the origin, composition, and vertical structure of
the atmosphere. Layers of the atmosphere are also now
discussed in this chapter, as is an updated discussion on
stratospheric ozone, and a new Focus section—“The
Atmospheres of Other Planets.”

Chapter 2 from the fourth edition has been carefully
woven into other chapters. For example, the section on
water in the atmosphere, including the hydrologic cycle,
now appears in Chapter 5, “Atmospheric Moisture.” Ad-
ditionally, the topic of atmospheric pressure, including
the section on barometers and the section on the gas law,
now appear in Chapter 9, “The Atmosphere in Motion—
Air Pressure, Forces, and Winds.”

Chapter 2 in the fifth edition, “Energy: Warming the
Earth and the Atmosphere,” now contains information on
UVB radiation in the Focus section—“Wave Energy, Sun
Burning, and UVB Radiation.” A new Focus section,
“Characteristics of the Sun” is also found in this chapter.
Chapter 4 on atmospheric optics describes the formation
of the circumzenithal arc in the Focus section, “Can It Be
a Rainbow If It Is Not Raining?” Moreover, Chapter 8,
“Precipitation,” has been substantially revised.

The chapter on small-scale and local winds (Chapter
10) now contains information on the strong northeaster
that hit the East Coast during December, 1992, and the
devastating fires that roared through southern California
during the fall of 1993. Chapter 11, “Wind: Global Sys-
tems,” contains information on the most recent ENSO
event. The new Focus section, “The Pineapple Connec-
tion,” describes the weather pattern and associated heavy
rains that drenched southern California during the winter
of 1993. The chapter on middle latitude storms (Chapter
13) has been rewritten and restructured. It is now
strengthened with new material on developing wave cy-
clones and a new section on vorticity. It also contains an
examination of the March, 1993, “Storm of the Century,”
and discusses a new topic: Polar lows.

For clarity, all of the surface and upper-air maps were
redrawn in Chapter 14, “Weather Forecasting.” Adding to
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this chapter is a new Focus section—“Watches, Warnings,
and Advisories.” Many sections of Chapter 15, “Thunder-
storms and Tornadoes,” have been rewritten. Moreover,
this chapter now contains information on algorithms
from the new Doppler radar as well as a section on the
devastating floods that struck the upper Midwest during
the summer of 1993. Also, new to this chapter is informa-
tion describing the stages of a developing tornado. Chap-
ter 16 contains new material on the formation of
hurricanes, along with the latest information on the
destruction wrought by Hurricane Andrew, including the
subject of “mini-swirls”

Chapter 17 is a new chapter that deals with air pol-
lution. It contains material on the formation of photo-
chemical smog and other pollutants found in the urban
environment. Acid rain is discussed in this chapter.
Indoor pollutants, including radon, formaldehyde, and
asbestos are covered as well. The chapter on climate
change (Chapter 18) has been thoroughly revised to in-
clude the latest material on global warming. Among the
additions to this chapter is a section that covers sulfate
aerosols in the lower atmosphere and one that deals with
the eruption of Mt. Pinatubo and its effect on global sur-
face air temperatures. Moreover, this chapter includes new
material on feedback mechanisms, radiative forcing
agents, and ice cores extracted from Greenland.
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To the Student

Learning about the atmosphere can be an enjoyable expe-
rience, especially if you become involved. This book is in-
tended to give you some insight into the workings of the
atmosphere, but for a real appreciation of your atmo-
spheric environment, you must go outside and observe.
Mountains take millions of years to form, while a cumu-
lus cloud can develop into a raging thunderstorm in less
than an hour. To help with your observations, a color
cloud chart is bound toward the back of the book for easy
reference. Remove it, and keep it with you. And remem-
ber, all of the information in this book is out there—
please, take the time to look.

C. Donald Ahrens
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Supplemental Materials

Available with this edition is an instructor’s manual with
test bank by Charles Weidman of the University of Ari-
zona, a slide package, overhead transparencies, Sunpath,
Climograph, and Wind software by Micro-Innovations
(for demonstration and laboratory purposes) and meteo-
rology videos. A computerized test bank is available
as WESTEST for IBM and compatible and Macintosh
microcomputers. Multimedia presentations using AS-
TOUND™ software have been developed to present key
topics in an exciting new format. ASTOUND™ will also
enable you to create your own displays. For courses that
emphasize quantitative aspects of meteorology a Com-
panion Book for Scientists and Engineers has been written
by Roland Stull of the University of Wisconsin—Madison.
Also available is a student workbook/study guide prepared
by the author. For additional information on this package,
contact your West sales representative.
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233> I well remember a brilliant red balloon which I
kept me completely happy for a whole afternoon, until,
while I was playing, a clumsy movement allowed it to
escape. Spellbound, I gazed after it as it drifted silently
away, gently swaying, growing smaller and smaller until
it was only a red point in a blue sky. At that moment

I realized, for the first time, the vastness above us: a huge
space without visible limits. It was an apparent void, full
of secrets, exerting an inexplicable power over all the
earth’s inhabitants. I believe that many people, con-
sciously or unconsciously, have been filled with awe by
the immensity of the atmosphere. All our knowledge
about the air, gathered over hundreds of years, has not
diminished this feeling.

Theo Loebsack, Our Atmosphere



