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Study of eur environment has undergone tremendous
change during the past three decades. In the 1960s
and 1970s a grass roots movement 1o protect the en-
vironment began with the recognition of potential
and real adverse effects of modern civilization on our
environment, Views then were even more polarized
than they are today. Some environmentalists argued
that everything about the environment was good and
should be protected without change—that is, all de-
velopment of natural resources was bad. Some envi-
ronmentalists believed that the world would be de-
stroyed if tve did not change our approach te the
environment. To these people, economic and social
development meant destruction of the environment
and ultimately, perhaps, the end of civilization as well
as the extinction of many species, perhaps even lead-
ing to the extinetion of human beings. Some of these
environmentalists saw science as part of the problem.

Opponents argued that these extreme “environ-
mentalists” were opposed to progress and possibly to
everything they thought good stemming from civi-
lization and technology. Some of these people even
helieved that concem for the environment was bad,
Nevertheless, during this period progress was made
in dealing with environmental issues. Enthusiasm for
the environment remained high. A number of na-
tions, including the United States, cnacted their first
environmental laws. Agencies were established to
deal with important environmental problems such as
pollution abatement and conservation of endangered
species.

Environmentalism in the 1980s was character-
ized by a conscious shift from enthusiastic rhetoric to
development of alternative ways to solve environ-
mental problems associated with local, regional, and
global issues, such as human population, hazardous
waste, acid precipitation, global warming, and
stratospheric ozone depletion. People and institu-
tions began putting more energy and resources inta
solving environmental problems and learning more
about how the Earth works as a systen. During this
period there was also considerable confrontation and
emotionalism surrounding the environment, and
some activists put Earth first by taking nonyielding
positions when it came to environmental protection.
These approaches to the environment in the 1960s,
1970s and 1980s saw muny advances as well as many
failures. We believe many failures resulted from a
hasie lack of understanding about the environment
and how natural ecological systems function,

Preface

A study of the environment in the 1990s is an
exciting endeavor as we attempt to move trom con-
frontation to evoperative problem-solving and place
the study of the environment on a sound scientific
basis. The enthusiasts of the 19608 have matured into
today’s environmental professionals: executives in al-
ternative energy corpordations, applied scientists who
work on international projects to spread appropriate
technologies to our inner cities and to developing na-
tions, economists who calculate cost and benefits of
pollution controls, environmental lawyers who medi-
ate problems and help write laws to promote wise
use of our resources, and other experts in many re-
lated fields.

In recent years our understanding of many as-
pects of the environment has increased greatly. This
has ranged from our understanding of the transport
and fate of pollutants and toxins in the air and water,
appreciation of what is really necessary to save en-
dangered species, to understanding how the Earth as
4 system operates.

BASIC PHILOSOPHY

The purpose of Environmental Science is to provide
an up-to-date introduction 1o the most important con-
cepts in the study of the environment. Information is
presented from an analytical and interdisciplinary
perspective from which we must view environmental
issues in order to deal successfully with them.

Critical Thinking

We must do more than simply identify and discuss
environmental problems and solutions. We must
think critically about them. Critical thinking is so im-
portant that we have made it the focus of its own
chapter, Chapter 2. With this in mind we have also
developed Environmental Science to present the mia-
terial in 4 factual, unbiased format. Our goal is to help
you think through the issues, not tell you what to
think. To this purpose, at the end of each chapter crit-
ical thinking exercises, called Environmental Issues,
are provided,

Interdisciplinary Approach

The approach of Environmental Science is interdisci-
plinary in nature. Environmental science integrates

-
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many disciplines and includes some of the most im-
portant topics of modern civilization as well as some
of the oldest philosophical concerns of human be-
ings—that of the nature of our relationship with our
environment. Applied and basic aspects of environ-
mental sciences require a solid foundation in the nat-
ural sciences, in addition to fields such as anthropol-
ogy, economics, history, sociology, and philosophy
of the environment. Not only do we need the best
ideas and information to deal successfully with our
environmental problems, but we also must be aware
of the cultural and historical context in which we
make decisions about the environment and under-
stand ways in which choices are made and imple-
mented. Thus, the field of environmental science in-
tegrates the natural sciences with environmental
ethics, environmental economics, environmental law,
environmental impact, and environmental planning.
As a result, Environmental Science provides an intro-
duction to the entire spectrum of relationships be-
tween people and the environment.

- THEMES

Environmental Science is based on the philosophy
that several threads of inquiry are of particular im-
portance to environmental science. The book is or-
ganized around these key themes.

@ A Global Perspective

Until recently we generally believed that human ac-
tivity caused only local, or at most, regional environ-
mental change. We now know that effects of human
activity on Earth are of such an extent that we are in-
volved in a series of unplanned planetary experi-
ments. The main goal of the emerging science known
as Earth System Science is to obtain basic under-
standing of how our planet as a system works. This
understanding can then be applied to help solve
global environmental problems. The emergence of
Earth System Science has opened up a new area of
inquiry for faculty and students. Understanding of re-
lationships between biological and physical sciences
requires interdisciplinary cooperation and education,

® Human Population

Underlying nearly all environmental problems is the
rapidly increasing human population. Ultimately, we
cannot expect to solve these other problems unless
we can limit the total number of people on Earth to
an amount the environment can sustain. We believe
that education is important to the population prob-
lem. As people become more educated, and as the

rate of literacy increases, population growth tends to
decrease.

© Sustainability

Sustainability is a term that has gained much popu-
larity recently. Speaking generally, it means that a re-
source is used in such 4 way that it continues to be
available. However, the term is used vaguely and it is
something we are struggling to clarify. Some would
define it as insuring that future generations have
equal opportunities to the resources that our planet
offers. Others would argue that sustainability refers to
types of developments that are economically viable,
do not harm the environment, and are socially just.
We all agree that we must learn how to sustain our
environmental resources so they continue to provide

benefits for people and other living things on our

planet.

@ The Urban World

An ever-growing number of people are living in
urban areas, Unfortunately our urban centers have
long been neglected and the quality of urban envi-
ronment has suffered. It is here we experience air
pollution, waste disposal problerns, social unrest, and
other stresses of the environment. In the past we have
centered our studies on the environment more on
wilderness than the urban environment. In the future
we must place greater focus on towns and cities as
livable environments.

() Vvalues, Knowledge,
and Social Justice

Finding solutions to environmental problems in-
volves more than simply gathering facts and under-
standing scientific issues of a particular problem, It
also has much to do with our systems of values and
issues of social justice. To solve our environmental
problems, we must understand what are our values,
and which potential solutions are socially just. Then,
we can apply scientific knowledge about specific
problems and find acceptable solutions.

These five key themes or threads of inquiry are
discussed in more detail in Chapter 1. These icons are
provided throughout the text to highlight where these
issues are discussed.

.ORGANIZATION

The text is divided into eight parts. Part I provides a
broad overview of the key themes in Environmental

S vy



Science, the scientific method, and thinking critically
about the environment. Part IT presents the study of
the Earth as a system, emphasizing how systems
work and the basic biochemical cycles of our planet.
Part HI focuses on life and the environment and in-
cludes subjects such as human population, ecosys-
tems, biological diversity, biological productivity and
energy flow, and restoration and recovery of ecosys-
tems in response to disturbance. Peart IV has the ob-
jective of sustainable conservation and management
of living resources. Topics covered include world
foad supply, agricultural effects on environment,
plentiful and endangered species, forest ecology,
conserving and managing life in the oceans, and en-
vironmental health and toxicology. Part Vintroduces
and discusses a wide variety of topics related to en-
ergy, including the basic concepts about energy nec-
essary for understanding fossil fuels and environ-
ment, alternative energy, and nucledr energy. Part VI
presents the water environment on Earth in terms of
water supply, use and management, and water pollu-
tion and treatment. Part VII coricerns air pollution,
from global issues such as climate, global warming,
stratospheric ozone depletion, to regional issues such
as acid rain, to local issues including urban air pollu-
tion and indoor air pollution. Part VI is concerned
with relationships between environment and society.
Topics include environmental economics, the urban
environment, integrated waste management, minetals
and environment, environmental impact and plan-
ning, and integrating values and knowledge,

We believe a strength of Ervironmental Science
is the systematic and in-depth coverage of the many
subjects that compyrise the field of environmental sci-
ence. An important objective is to integrate physical
and biological processes within a social framework.
We recognize that environmental education is a life-
long process, and that any one ¢course may ot be able
to cover in depth all of the subjects presented in
Environmental Science. The book is designed so that
chapters can be selected to allow instructors and stu-
dents to focus on environmental issues of particular
concern to them. The goal is to provide an instrument
of learning usetul to educators and students today so
that future generations of students will be mote in-
formed and able to make judgments concerning the
environment based upon sound scientific knowledge.
We believe that understanding of, and critical thinking
about, environmental problems is much more impor-
tant than mere presentation of facts and information.

__SPECIAL FEATURES

In writing Environmental Science we have designed
a text that incorporates a number of special features

PREFACE Xi

that we believe will aid in the educational process.
These include:

« Each chapter presents a list of Chapter Con-
cepts so that students will be more aware of the
understanding they should achieve after read-
ing and studying the chapter.

A Case Study begins each chapter to interest
the reader in the subject—whether it be under-
standing biological diversity, the human popula-
tion problem, or stratospheric ozone depletion,

Inclusion of two kinds of learning modules. A
Closer Look provides more detailed examples
to help students work out important concepts.
For example, Chapter 5 includes A Closer Look
at growth -of human population, Chapter 9 pro-
vides A Closer Look at reforestation of Mount
Saint Helens volcano following the 1980 erup-
tion, Chapter 15 provides A Closer Look at en-
ergy units, Chapter 18 provides A Closer Look
at radiation, Chapter 21 provides A Closer Look
at Earth System Science and global change,
Chapter 25 provides A Closer Look of risk and
benefit analysis of DDT, and Chapter 29 pro-
vides A Closer Look at natural hazards.

Understanding of Kruironmental Science also
requires working with graphs and numbers. As
a result, Working It Out exercises are pro-
vided, as for example, in Chapter 8 on Ecosys-
tems Equalities, equations for production, bio-
mass and energy flow, and examples of energy
flow calculations. These exercises are boxed off
trom the text so they can be omitted if an in-
structor does not wish to include quantitative
analysis.

Each chapter ends with discussion of an irmpor-
tant Environmental Issue relative to that
chapter. The purpose is to encourage critical
thinking about particular issues. and help stu-
dents understand ways that these issues might
be studied and evaluated. For example, Chapter
19 presents the Environmental Issue of how wet
is. a4 wetland? Chapter 8 presents the Environ-
mental Issue—should we eat lower on the food
chain? Chapter 13 raises the Environmental
Issue—how does fragmentation of tropical for-
est contribute to habitat destruction? and Chap-
ter 16 evaluates the Environmental Issue
should the gasoline tax be raised?

Key Terms are presented with each chapter to
provide a list of the important topics and also to
serve as an aid for review.

« We present Summary and Study Questions
tor review of the material presented in each



chapter. We have attempted to develop ques-
tions that will utilize critical thinking skills,

» At the end of each chapter we also list publica-
tions to be considered for Farther Reading,

SUPPLEMENTS

A variety of supplements for both students and in-
structors is available for Environmental Science:

- Study Guide, prepared by Nicholas Pinter of
University of California, Santa Barbara, and Su-
sann Pinter of University of Vermont, The Study
Guide conrtains concise chapter summaties,
chapter concepts, vocabulary reviews, and
chapter review questions with detailed answers
and explanations. In addition, it contains a sam-
ple final examination at the end of the book.

Instructor’s Manual, prepared by Ann S,
Causey, of Auburn University. The Manual con-
tains teaching suggestions for all instructors,
both the experienced as well as the first-time
lecturer; lecture and outline notes; a list of sug-
gested supplemental readings, films, videos,
and software; and lead-ins and eritical thinking
activities to give instructors ideas on how fo
begin and finish lectures. In addition, most
chapters contain a list of five to ten ways indi-
viduals can minimize their impact on Earth’s
available resources.

Test Bank, prepared by Nicholas Pinter of Uni-
versity of California, Santa Barbara, and Susann
Pinter of University of Vermont. This Test Bank
contains approximately 1,700 multiple-choice,
short-answer, and essay questions. It is also
available in Computerized Test Bank format.

 J

+ Transparency Acetates of figures from the
text with large bold-faced labels to aid in class-
room presentations,

A SPECIAL NOTE TO STUDENTS

We have written this boak with the belief that stu-
dents really want to be challenged to think about the
important environmental problems that face the
world today. We are attempting to bring the environ-
ment to the forefront of education. This is in response
to tremendous public concern about the environ-
ment. Public opinion polls confirm that environment
is an important social and political issue, We also be-
lieve that scientific literacy and critical thinking are
very important. As a result, we have chosen 1o discuss
important environmental issues, some of which are
multifaceted, difficult and challenging. We all need to
recognize that solutions to many environmental prob-
lems facing us today are not easy to find. There are
differing opinions on which problems we should ad-
dress and what solutions should be attempted. This is
something we cannot teach you. We can present in-
formation and arguments, but ultimately you must
think for yourself and develop solutions based on
your value system and understanding. If this appears
as a vague concept—it is! You are responsible for fu-
ture generations just as are your instructors. Making
informed decisions requires a lot of study as well as
a commitment to be responsible in helping to insure
that our planet maintains a healthy and productive
environment. We believe that if our book, Environ-
mental Science, helps you in that endeavor, then it
has been suceessful.

Danjel B. Botkin
Edward A. Keller
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