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Preface

Grasses and flowering plants on a dune.

We live in extraordinary times, witnesses to an
event that has never happened before and will
never happen again: the human population of the
earth has tripled in less than a century. This stag-
gering growth has affected the planet on which we
live in ways that we are only beginning to under-
stand, but understand them we must if the earth is
to support us all in the twenty-first century.
Courses that introduce students to environmental
science have sprung up all over the world—for
majors, for nonmajors, for scientists, for artists. It
is reassuring that so many students are now study-
ing this subject because learning about our envi-
ronmental problems is the first step toward solving,
them.

Environmental science, the study of how
humans affect and are affected by their environ-

ments, was given a tremendous boost by writers
who warned that we are not merely altering the
earth but are rendering it unfit for human habita-
tion. Unless we change our ways, said people such
as Rachel Carson, Garrett Hardin, and Paul Ehr-
lich, we face a decline in living standards, and
eventually, the extinction of the human species. Is
this true, or do these prophets of doom exagger-
ate? People wanted to know, and so the study of
environmental science was born.

Like many modern disciplines, environmental
science is a hybrid between established academic
subjects. It relies on geology and meteorology to
describe the physical nature of the world we live
in. It draws on political science, demography, an-
thropology, archeology, economics, and psychol-
ogy for an understanding of how people function,
separately and in groups. And ultimately, it tries
to fit this information into a framework of ecology,
the biological study of how living things interact
with their environments. No course can possibly
expose the student to every aspect of this rapidly
growing field. The aim of this book is to point stu-
dents toward an educated approach to the en-
vironmenal questions that confront us every day.
First, students are introduced to our major envi-
ronmental problems. Second, they are encouraged
to analyze public pronouncements on the subject.
Many of the examples we study are depressing.
But we are not inevitably doomed by our environ-
mental problems. For every country suffering from
massive deforestation, we can find another that
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has replanted its forests; for every country suffer-
ing the hardships of rapid population growth, we
can see another that has restrained growth and
revived its economy. The message of this book is
that people can learn and change extraordinarily
rapidly.

A solid scientific basis is vital if the content of
an environmental science course is to remain use-
ful over the years. The student must be introduced
to some of the scientific methodology used by re-
searchers if this is to be more than a “current af-
fairs”” course. But science is not enough. When we
consider famine relief or a battle over conserva-
tion, some understandiing of economics, demo-
graphics, and politics is necessary to understand
the problem and its possible solutions.

You can hardly open a newspaper or turn on
the television without being exposed to dramatic
announcements on environmental subjects: CFCs
destroy the ozone layer; acid rain kills trees;
drought causes crop failures. These are pseudo-
scientific conclusions. They suggest experiments
demonstrating cause and effect. But have these
experiments really been done? Or is there non-
experimental evidence that leads to the same con-
clusion? The answers to these questions are impor-
tant because they determine whether we can do
anything about the ozone layer, dead trees, or crop
failures.

As responsible members of society, we must
try to judge the evidence for environmenal state-
ments, but we must go further and ask a question:
so what? A parent, told that we are consuming all
the oil in the world and there would be none left
for our children replied, ““It’s our oil. We found it.
If they want oil, let them find their own.” Now we
are in the realm of ethics—our values. Do we care
if there is oil for our children? Shall we try to feed
the millions dying of starvation? Our ethical sys-
tems determine the answers, and the answers are
going to be at least slightly different for each one of
us. Assuming we do care, and assuming that we
do want to alter the course of events, how can we
do so? We have to consider economics, law, and
politics if we are to discover the most effective
ways of changing the world.

All these different questions and approaches
are part of environmental science, making it the
complex and fascinating subject that it is.

Organization

Part 1 of this book provides an overview of envi-
ronmental science, including the history of how
environmental problems have multiplied and

those aspects of human nature that affect how we
tackle them.

Part 2 contains the scientific principles that af-
fect environmental problems and their solution.
Because we are animals, completely dependent on
other organisms for our survival, environmental
affairs are most directly affected by the principles
of ecology. Two chapters are devoted to this sub-
ject.

Many will consider Part 3, the study of popu-
lations, to be the most important in the book. Pop-
ulation growth underlies most of today’s environ-
mental problems. Why is this so and what does the
future hold?

Part 4 turns to the resources with which the
earth supplies us, the ways human activities are
depleting these resources, and some of the conse-
quences of depletion.

Part 5 focuses on pollution: what it is, how it
threatens life and comfort, and what can be done
about it.

Finally, Part 6 introduces the social context:
the ethical, economic, and political systems that
cause environmental problems in the first place
and without which we cannot solve them.

Features

The book is organized to be flexible. Each of us has
a somewhat different syllabus for this course and
the chapters will be taught in various orders. Each
chapter can be read independently and important
terms are defined in more than one chapter. Cross
references to other chapters point to background
material for the subject under discussion. In addi-
tion, the book contains a number of features de-
signed to make it easier to study.

ILLUSTRATIONS

Figures on soil erosion may impress you, but they
do not stun you as an aerial view of the avalanche
of topsoil washing into the Gulf of Mexico stuns
you. Full color photographs and illustrations are
used throughout this book to illustrate facts and
figures and to explain natural phenomena and
technology.

MAPS

A fuelwood shortage in Sudan, fish for aquacul-
ture from Lake Baikal —where are these places?
Inside the front cover are maps showing the loca-
tion of the countries, towns, regions, lakes, rivers,
and oceans, mentioned in the text. Other maps
throughout the book permit you to find places
mentioned in particular chapters.



KEY CONCEPTS

The details of environmental situations change
from day to day, but the central problems and
ideas remain. These, rather than the details, are
what stay with you from a study of environmental
science. The main concepts developed in each
chapter are listed below each chapter heading.

TAKE-HOME MESSAGES

Psychologists say that after listening to a lecture or
reading a chapter, each of us takes away just a few
new ideas. These central ideas are boxed as ““take-
home messages’’ within the text. As you review a
chapter, a glance at these messages will remind
you of the chapter’s main points.

CHAPTER SUMMARIES
Each section is summarized at the end of the chap-
ter in which it appears.

QUESTIONS FOR DISCUSSION

At the end of each chapter are questions arising
from the topics discussed in the chapter. Many of
them can be used as essay questions. A number of
them ask you to expand on views discussed in the
chapter. For instance, there are economists who
argue that population growth is a good thing and
does not create economic or environmental prob-
lems. What do you think of this? Do you agree
with those who argue that the free market, rather
than governmental regulation, should control ac-
tivities such as mining, lumbering, and urban de-
velopment?

BOLDFACE TERMS

Each chapter contains key terms in boldface type.
Technical terms are in boldface where they are first
defined. Boldface is also used for key words which
should be noted as important vocabulary in the
subject under discussion.
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CLOSE-UPS

Most chapters contain boxed essays that are sepa-
rated from the main body of the text. These cover
material that is not central to the theme of the
chapter but provides more detail or explanation.
Some Close-Ups explain particular technologies.
Some describe specific examples, such as the
Alaska oil spill and the regulation of Alar and pes-
ticides. Some detail several points of view on a par-
ticular controversy.

REFERENCES AND FURTHER READING

Many of the reference sources used in this book
contain information that applies to many chapters.
These are listed as general sources of information;
references that are particularly appropriate to each
chapter are listed separately.

APPENDIX ON UNITS AND MEASUREMENTS

“1984 dollars, gigajoule equivalents of coal”’—
what are they? If your interest in environmental
science leads you to delve into the massi e litera-
ture on the subject, you will come across many
measurements expressed in unfamiliar units. This
appendix will help guide you through the maze.

GLOSSARY

A glossary at the end of the book gives you one list
where you can look up many terms. Instead of the
vague descriptions found in most glossaries, it
gives technically accurate definitions.

Writing about environmental science has
proved a fascinating experience. I hope that this
book will launch many newcomers on a voyage of
discovery that will prove as rewarding.

Karen Arms
Savannah, August 1989
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H A PTER
Science and Environment

KEY CONCEPTS The goal of environmental science is learning how to produce a sustainable world. Our basic

environmental problem is ever-increasing numbers of people living in a closed system. The huge human population

is depleting our resources and polluting the environment. Solving our environmental problems requires research,

education, international cooperation, and the spending of money in new ways.

“In the middle of the twentieth century, we saw our planet from
space for the first time. Historians may record that this vision
changed the way we think. From space, we see a small, fragile ball
dominated not by human activity and edifice but by a pattern of
clouds, greenery, and soils. Humanity’s inability to control its
numbers and to fit its activities into that pattern is changing our
planet and the way we live. Human history has become a race
between education and catastrophe.”

United Nations Report on Environment and Development




Our lives are affected by environmental science
every day. We take it for granted. We assume that
somebody ensures that our food and water are safe
to consume, that the nearest nuclear power plant
is not endangering our health, and that the local
dump site is not poisoning the neighborhood.
When we petition the county council to stop a fac-
tory from spewing foul-smelling clouds over the
town, we assume that the technology to prevent
the smell is available. We assume that a study will
have been done to check that a new road will not
destroy wildlife or harm the fishing and hunting,.
We vote for the tax increases necessary to upgrade
our sewage treatment plant. In all these ways we
show that we believe society has the knowledge
and technology to protect our surroundings from
damage that would lower our standard of living or
endanger our health.

This knowledge and technology are the prod-
ucts of environmental science, the study of how
humans interact with their environments and of
what can be done to improve these interactions.
Environment is a broad term. It encompasses all
that surrounds us, both the natural world in which
we live and all the things produced by people.

The goal of environmental science is a sustain-
able world, a world in which human populations
can continue to exist indefinitely with a high stan-
dard of living and health. The “pure” side of envi-
ronmental science is research—discovering the
threats to a sustainable world and what can be
done about these threats. The problems studied
may be scientific (“how can we increase the local
water supply while ensuring enough water will be
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available in the next century?”) or social and eco-
nomic (“what factors determine how much water
people use?”’). The “applied” side of environmen-
tal science develops technical solutions to the
problems that have been identified.

Environmental science cannot produce a sus-
tainable world. It can only tell us what we must do
to reach that goal. The rest of the solution requires
political, social, and economic action. It is up to us
to tell our governments how much money to
spend on missiles and foreign aid and whether to
enact recycling legislation or enforce laws on how
to dispose of toxic waste. We shall see that enor-
mous amounts of research are needed. Although
the solutions to many of our environmental prob-
lems are known, they are not being acted on be-
cause people and politicians do not understand
them or have other priorities. By learning some-
thing of environmental problems, we can contrib-
ute to creating a sustainable world instead of being
part of the problem.

1-A A SUSTAINABLE WORLD

A sustainable world is one that can go on indefi-
nitely. This does not mean an unchanging world; it
means a world containing enough of the things
that people need to support human life forever
(Figure 1-1). In practice, in a sustainable world,
we would produce enough food each year to feed
the human population, while keeping the soil fer-
tile so that agriculture could produce just as much
food in every future year. We would supply clean

Figure 1-1 Some of the resources
that sustain life. People need clean
air, trees, and fresh water. These
are among the resources we must
ensure remain available to us if we
are to build a sustainable world.



