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Renewed Passion for Environmental
Science

A new energy is invigorating the environmental movement. Ana-
lysts once said that environmentalism is dead, but now a diverse,
savvy, and passionate movement is taking shape. The need for
environmental science education has never been greater as the
mounting evidence of environmental threats has become impos-
sible to ignore. Meanwhile, scientists are finding better ways to
interpret and explain research results, activists are discovering
new approaches for shaping public policy, and the general pub-
lic is awaking to the importance of clean water and clear air. In
the United States, hundreds of colleges, communities, and local
governments are working to reduce carbon emissions and to use
energy efficiently. More than 400 bills have been passed in 40
states to require renewable energy or to otherwise combat climate
change.

Environmental science is truly a global concern. Even people
in developing countries are demanding better protection of envi-
ronmental quality. The Chinese government, for example, respond-
ing to thousands of citizen protests, has promised new policies that
will promote renewable energy, clean surface waters, and improve
air quality. It remains to be seen how well these ambitions will be
met, but the dramatic changes in rhetoric, technology, and creativ-
ity are remarkable. Most importantly, environmental concern is not
just a fringe movement involving efforts to protect and improve
our common environment: it is business leaders finding ways to
reduce costs by reducing waste, insurance companies concerned
about rising sea levels, and inner-city communities trying to lower
asthma rates in children. Major changes are occurring across the
globe in the quest to save the critical resources that provide life
and health to the environment. It’s a wonderful time to be study-
ing these issues and to prepare to play a role either as a practitioner
or an informed citizen.

What Sets This Book Apart?

A Positive, Balanced Viewpoint

If students are to take the ideas of environmental science to heart,
they need positive messages about ways all of us can contribute to
a more sustainable world. This book presents the positive develop-
ments through introductory case studies at the beginning of each

Xiv

chapter, illustrating an important current issue to demonstrate how
it relates to practical environmental concerns. Most of these case
studies present optimistic examples in which people are working to
find solutions to environmental problems. These stories also help
to demystify scientific investigation and help students understand
how scientists study complex issues. In addition to these introduc-
tory stories, case studies and examples of how scientists investi-
gate our environment appear periodically throughout the book to
reiterate the practical importance of these issues.

Integrated Approach Emphasizing
Sustainability

Environmental problems and their solutions occur at the intersec-
tion of natural systems and the human systems that manipulate the
natural world. In this book we present an integrated approach
to physical sciences—biology, ecology, geology, air and water
resources—and to human systems that affect nature—food and
agriculture, population growth, urbanization, environmental health,
resource economics, and policy. Although it is tempting to empha-
size purely natural systems, we feel that students can never under-
stand why coral reefs are threatened or why tropical forests are
being cut down if they don’t know something about the cultural,
economic, and political forces that shape our decisions.

Current and Accurate Data

Throughout this book, we present up-to-date tables and graphs
with the most current available data. We hope this data will give
students an appreciation of the kinds of information available in
environmental science. Among the sources we have called upon
here are geographic information systems (GIS) data and maps,
current census and population data, international news and data
sources, and federal data collection agencies. Every chapter in this
book has numerous updates that reflect recent events in energy,
food, climate, population trends, and other important issues.

Active Learning and Critical Thinking

Learning how scientists approach problems can help students
develop habits of independent, orderly, and objective thought. But
it takes active involvement to master these skills. Principles of
Environmental Science integrates numerous learning aids that will
encourage students to think for themselves. Data and interpreta-



tions aren’t presented as immutable truths, but rather as evidence
to be examined and tested.

» Exploring Science essays promote scientific literacy by
demonstrating the methodology scientists use to explore
complex environmental questions.

* What Can You Do? boxes encourage students to “make a
difference” by assuming personal responsibility for environ-
mentally friendly decisions. The text offers many examples
of how scientists and citizens have worked to resolve envi-
ronmental questions, both basic and applied.

» Data Analysis exercises conclude each chapter to give stu-
dents further opportunities to apply skills and put into prac-
tice the knowledge they’ve gained. We pay special attention
to graphing techniques in these boxes because data display is
such an important part of scientific information delivery. We
don’t limit this discussion to simple pie charts and line plots,
we use this space to demonstrate a variety of ways to display
and analyze data.

* Critical Thinking and Discussion, a challenging, open-
ended set of questions at the end of each chapter, encourages
students to think more deeply and independently about issues
and principles presented in the chapter. These questions make
excellent starting points for discussion sections. They also
could be used to practice for essay exams, or might even
serve as an essay exam themselves.

What's New in This Edition?
@ Google Earth™ Placemarks

Throughout this book we’ve identified interesting and important
geographical places that help in understanding environmental
issues. Icons in the text identify these places and direct the reader
to placemarkers on our web page that take you directly to those
places in Google Earth™. You can zoom in for a close view or up
to a higher altitude to gain an overall perspective. We believe the
exercises we’ve created around these placemarkers on our website
will help students gain a global perspective and will be useful for
concept review, class discussion, and lecture enrichment.

Active Learning Exercises

Active Learning exercises encourage students to practice critical
thinking skills and apply their understanding of chapter concepts
to propose solutions.

Learning Outcomes

Each chapter opens with a list of learning outcomes that will help
students organize study priorities. Rather than being imperative
requirements, these outcomes have been changed to more friendly
questions that lead rather than command.

End-of-Chapter Study Tools

For this edition, we’ve changed the review questions to practice
quizzes to help students prepare for exams. This edition also has a
number of new Data Analysis exercises, critical thinking and dis-
cussion questions, and conclusions that draw together key ideas in
each chapter.

New Chapter Content

* Chapter 1 has been reorganized to engage students more
quickly with a major emphasis on environmental problems
and progress. A revised presentation of environmental his-
tory puts issues in context while a strengthened discussion
of critical thinking and sound science helps students analyze
information.

* Chapter 2 has improved presentations on systems, nutrients,
isotopes, and ecosystems. A new Data Analysis box invites
students to explore nutrient flow in a wetland.

* Chapter 3 has a new Exploring Science box on evolution
of cichlids in Lake Victoria and a new What Can You Do?
box on working locally for ecological diversity. It also has
a revised section on human-caused ecological disturbances.
A new Data Analysis box on the classic species competition
studies of G. F. Gause gives students some historical back-
ground and invites them to learn to read graphs.

¢ Chapter 4 opens with a new case study on successful fam-
ily planning in Thailand. The chapter goes on to a new dis-
cussion of ecological footprints along with updated world
population and demographic data. It ends with a new Data
Analysis box on communicating with graphs.

e Chapter 5 includes a modified introduction to biodiversity,
an updated discussion of the Endangered Species Act, and a
new Active Learning box on climate graphs.

* Chapter 6 has a new case study on British Columbia’s Great
Bear Rainforest, a major new section on world parks and
preserves, and a new Exploring Science box on rangeland
conservation in New Mexico.

» Chapter 7 has been extensively revised to include a section
that emphasizes dramatic changes in food production and
hunger in the past 40 years, an individual’s relationship to
food production, a new discussion of cheap food policies in
the U.S., a new section on locavores, and other sustainable
activities. It also includes a new Data Analysis exercise and
two new Active Learning exercises.

» Chapter 8 opens with a new case study on successful Guinea
worm eradication. It has an added section on the role of envi-
ronmental factors in global disease and a revised section on
conservation medicine including recent disease outbreaks. New
information about methicillin-resistant Staph A has been added
together with a new section on hormesis and epigenetics.

e Chapter 9 is among the most completely updated in the book.
It has a new case study on ocean stabilization (geoengineer-
ing) as well as a new discussion of data from ice cores in
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correlation with historic climate shifts. It also includes a
new Active Learning box on calculating carbon reductions,
an updated section on clean air legislation, and a new Data
Analysis exercise on graphing air pollution.

e Chapter 10 opens with a revised case study on saving the
Chattahoochee. It also has a revised section on water avail-
ability correlating with the drought in the southern United
States. A new box on China’s South-to-North water diver-
sion project has been added as well as an updated section
on water privatization and the conflict over water resources.
Also included is a new Exploring Science box on the Gulf
“dead zone.”

* Chapter 11 opens with a revised case study about the prob-
lems associated with coal-bed methane wells. This chapter
also provides a brief overview of the flooding in June 2008
that occurred in the Midwest. It ends with a new Data Analy-
sis box on exploring recent earthquakes and evaluating ero-
sion on farmland.

* Chapter 12 has a new emphasis on personal energy use
and costs, as well as a new Active Learning box on the
costs of driving. It includes a new table on energy use and
an expanded discussion of Hubbert’s peak and peak oil.
The energy-efficient building and design section has been
expanded and a new section on biomass fuels has been added
to reflect changes in policy and technology.

* Chapter 13 has a new section on landfill methane and an
expanded discussion on the export of e-waste to poor coun-
tries. This chapter also includes a new section on disposal
problems for the 300 billion bottles of water consumed annu-
ally worldwide.

e Chapter 14 has a revised introduction to urban environments
and economics. It also has a new Active Learning box on
microlending.

* Chapter 15 opens with a new case study on greening in
China. It contains a new section on the emerging grassroots
movement to find solutions to global warming and a new
section on sustainability that is tied to the opening story on
economic development in China.
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A

uided Tour

plication-based learning contributes to engaged scientific investigation

Case Studies

All chapters open with a real-world case study to help students
appreciate and understand how environmental science impacts

lives and how scientists study complex issues.

|

New! Google Eé:nr'th'fM
Placemarks

| Google Earth™ interactive satellite imagery

gives students a geographic context for
global places and topics discussed in

Ocean Fertilization

“Give me a half a tanker of iron and I'll give you an lce Age.” When
ac :, John Martin, made that remark 25 years ago, most of his
audicnce treated it as a joke, but now some people are taking his idea
‘more seriously. Martin had carried out experiments showing that primary
productivity in much of the ocean is limited by nutrient deficiencies.
When he added iron to water collected a few hundred kilometers off the
Antarctic coast, he found that chiorophyll levels increased by a factor of
10,000. Some subsequent experiments have produced even greater bio-
‘mass growth (fig. 9:1).

The reason people are so interested in ocean fenlization is that
it might offer a way to remove large amounts of carbon dioxide (CO,)
from the air. As we'll discuss in this chapter, a vast majority of climate
scientists belicve that our emissions of CO, and other heat-ahsorbing
gases are now warming the atmospbere and changing our global climate.
1f these poliutants continue to accumulate at current rates, there could be
truly disastrous consequences. Global climate change may well be the
maost serious threat—outside of nuckear war—that we currently face. We
need urgently (o reduce our discharges and 0 find ways to remove these
gases from the air.

You'll learn in this chapier that numerous approaches for emis-
sions reductions and carbon sequestration have been suggested.

Many steps can be taken using existing technology and

would actually save moncy. Some, likc accan
earichment, have uncentain benefits and
potential complications. Critics worry that
we might cause new problems in our
atiempt (o solve old ones.

‘Will algal cells, stimulated by
adding extra nutrients (o the ocean,
eventually dic and sink to the bot-
tom, or will they simply decay and
release the CO, they've absorbed
hack into the atmosphere? It's
possible that growing more algac
in the ocean could help restore fish
populations depleted by overhar-
vesting. On the other hand, large-
scale cutrophication ofien creates
oxygen-depleted “dead zones” in
which almost nothiog can survive
Sometimes cxcess nutrients result

such as coral reefs, which already
are being stressed by climate change
and human intrusions, might be
fatully damaged by effons to change
ocean chemistry.
However, at least two commercial
companies have already announced plans
for large-scale ocean fertilization. The Plank-
tos Corporation of Foster City, California, expects o
spread 50 to 100 tons of pulverized iron ore in a 50 10 100 km diameter
area of the Pacific about 300 km west of the Galdpagos Islands. And
the Ocean Nourishment Corporation from New South Wales, Australia,
already has approval to dump 500 tons of urea (as a nitrogen source) in
the Sula Sea between the Philippines and Bomeo. Ocean Nourishment
also has plans for similar fertilization projects in Malaysia, Chile, and
the United Arab Emirates. Both these companies hope (0 sell lucrative
carbon offset credits on the global climate exchange as a result of their
ocean nutrient enhancement.
In 2007, the Maritime O the
body that administers the Law of the Sca, declared that all ocean fertil-
ization projects fall under their jurisdiction. They didn’t ban these
activitics outright, but they expressed concern about
unintended consequences and unknown ecological
effects. Many eavironmental groups cheered
this intervention, but others wam that we
need 1o do everything in our power (0
combat global warming. What do you
think? Is the risk of geoengincering
‘worth its possible benefits? If you
were 3 delegate 10 the Law of the
Sea Convention, what monitoring.
steps and ecological safeguards
would you impose on companies
wanting to exploi this
A major part of this chapter will
be devoted 1o air pollutants and
global climate change and what
we might do about them. First,
however, in order to understand our
climate system better, we'll look at

the text. Google Earth™ icons indicate
when to visit the text’s website, where stu-
dents will find links to locations mentioned

in bloams of highly toxic algac and
dinoflagellates. Many scientists
worry that sensitive ecosystems,

Figure 9.1 A massive plankton bloom fills the ocean off the coast of

the factors that normally shape our
weather and climate.

| in the text, and corresponding exercises that
| will help them understand environmental

The Atmosphere Is a Complex
System

topics. Placemark links can be found at www

} .mhhe.com/cunningham5e.

We live at the botiom of a virtual ocean of air that extends upward
about 500 km (300 mi). In the layer closest 10 the earth’s surface.
known as the troposphere, the air moves ceaselessly, flowing.,

one part of the globe to another. The composition and behavior
of the troposphere and other layers control our weather (daily
temperature and moisture conditions in a place) and our climate
(long-term weather patterns)

The earth’s carliest atmosphere probably consisted mainly of
hydrogen and helium. Over billions of years, most of that hydrogen
and helium diffused into space. Volcanic emissions added carbon,

Data Analysis

swirling, and continually redistribating heat and moisture from  nitrogen, oxygen, sulfur, and other elements to the atmosphere

200 Principles of Environmental Science http://www.mhhe.com/cunninghamse

At the end of each chapter, these exercises give students further opportunities to apply skills and analyze data.

e i i

y

Is it possible to show relationships between two dependent
variables on the same graph? Sometimes that’s desirable when you
want to make comparisons between them. The graph on page 198
does just that. It’s a description of how people perceive different
risks. We judge the severity of risks based on how familiar they are
and how much control we have over our exposure.

AnalySiS: Graphing Multiple Variables

e Take a look at the different risks in Figure 1. Make a list of
about 5 that you consider most dangerous. Then list about 5
that you think are least dangerous.

¢ Do most of your most dangerous activities/items fall into one
quadrant? What are the axes of the graph? Do the ideas on
the axes help explain why you consider some activities more
dangerous than others?



New! Active Learning

Students will be encouraged to practice critical thinking skillsr and apply
their understanding of newly-learned concepts and to propose possible

solutions.

| Active Learning k L

¥

Calculating Probabilities

You can calculate the statistical danger of a risky
activity by multiplying the probability of danger by the
_ frequency of the activity. For example, in the United

States, 1 person in 3 will be injured in a car accident
in their lifetime (so the probability of injury is 1 per 3
persons, or ¥3). In a population of 30 car-riding people,
the cumulative risk of injury is 30 people x (1 injury/3
people) = 10 injuries over 30 lifetimes. 5

4

1. If the average person takes 50,000 trips in a lifetime
and the accident risk is ¥/ per lifetime, what is the
probability of an accident per trip?

2. If you have been riding safely for 20 years, what is
the probability of an accident during your next trip?
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Exploring Science

opportunity for students to consider contradictory data, special interest

What Do You Think?

and conflicting interpretations within a real scenario.

Cultural Choices and the Rate
of Population Growth

The good news is that the human population on earth may never double
again. The bad news is that it may take a century to stabilize. Meanwhile,
the choices we make individually, and collectively through our political,
economic, and cultural actions, will determine whether it will be a pleas-
ant, or not so pleasant, hundred years. The choices are already being
made in India, where two different states are taking two very different
approaches to population growth.

In 1999, having added more than 180 million people in just a decade,
India reached a population of 1 billion humans. If current growth rates
persist, India will have at least 1.63 billion residents in 2050 and will sur-
pass China as the world’s most populous country. How will this country,
where more than a quarter of its inhabitants live in abject poverty, feed,
house, educate, and employ all those being added each year? A fierce
debate is taking place about how to control India’s population, with rami-
fications for the rest of the world as well.

On one side of this issue are those who believe that the best way to
reduce the number of children born is poverty eradication and progress
for women. Drawing on social justice principles established at the 1994
UN C on Population and Develop in Cairo, some argue
that ibl ic a broad-based social welfare

system, education and empowerment of women, and high-quality health
care—including family planning services—are essential components of
population control. Without progress in these areas, they believe, efforts
to provide ptives or enc e sterili are futile.

On the other side of this debate are those who contend that, while

Its annual growth rate of 1.7 percent suggests that India’s population
could double in 41 years, becoming the world’s most populous
country by 2050. Indian states have taken different approaches
to slow population growth. Despite its poverty, Kerala has a total
fertility rate lower than the United States.

Current environmental issues exemplify the principles of scientific

observation and data-gathering techniques to promote scientific literacy.

our environment.
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Studying the Gulf Dead Zone |

What Can You Do?

Practical ideas that students can employ to make a positive difference in

H

Reducing Individual CO, Emissions

Each of us can take steps to reduce global warming. While individually
cach change may have only a small impact, collectively they add up.
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. Keep your car tires at
. Carpool, walk, or take the bus once per week,
. Tumn off the lights when you leave a room.

1

2,

3,

4.

5. Raise your air conditioning 2°.
6. Lower your furnace thermostat 2°.

7. When heating or cooling, close doors and windows.

8. When heating or cooling aren't needed, open doors and windows.
9.

10. Eat local, seasonal food.

11. Take only five-minute showers.

12. Take the train instead of flying 500 miles.

13. Air dry your clothes. .

15. Defrost your refrigerator and keep coils and door seals clean.
Source: Interfaith Power and Light, 2007.

. Replace all your incandescent light bulbs with compact fluorescent bulbs.

. Unplug TVs, DVD players, computers, and other instant-on electronics.

14. Replace your old car, truck, or SUV with one that gets at least 50 mpg.

ronmental and health benefits by reducing air pollution and resource con-
sumption. The savings vary depending on where and how you live, but the
following are averages for the United States.

variable
$25
$100

—




Learning Outcomes

After studying this chapter, you should be able to answer the following questions:

* Why are we concerned about human population growth?

* Will the world’s population double again as it did between 1965 and 2000?
What is the relationship between population growth and environmental 1mpact” |
Why has the human population grown so rapidly since 1800?

How is human population growth changing in different parts of the world?
How does population growth change as a society develops?

What factors slow down or speed up human population growth?

———.

"New' Leaming Outcomes

Conclusion
The conclusion summarizes the chapter by highlighting key ideas and

' : -relatmg them to one another.

Conclusmn

A few decades ago, we were warned that a human population
explosion was about to engulf the world. Exponential population
growth was seen as a cause or corollary to nearly every important
environmental problem. Some people still warn that the total num-
ber of humans might grow to 30 or 40 billion by the end of this
century. Birth rates have fallen, however, almost everywhere, and
most demographers now believe that we will reach an equilibrium
around 9 billion people in about 2050. Some claim that if we pro-
mote equality, democracy, human development, and modern fam-
ily planning techniques, population might even decline to below
its current level of 6.7 billion in the next 50 years. How we should
carry out family planning and birth control remains a controversial
issue. Should we focus on political and economic reforms, and
hope that a demographic transition will naturally follow; or should
we take more direct action (or any action) to reduce births?

Whether our planet can support 9 billion—or even 6 billion—
people on a long-term basis remains a vital question. If all those
people try to live at a level of material comfort and affluence now
enjoyed by residents of the wealthiest nations, using the old, pol-
luting, inefficient technology that we now employ, the answer is
almost certain that even 6 billion people is too many in the long
run. If we find more sustainable ways to live, however, it may be
that 9 billion people could live happy, comfortable, productive
lives. If we don’t find new ways to live, we probably face a crisis
no matter what happens to our population size. We’ll discuss pol-
lution problems, energy sources, and sustainability in subsequent
chapters of this book.

P
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Pract1ce sz |

. About how many years of human existence passed before |

the world population reached its first billion? What fac-
tors restricted population before that time, and what factors
contributed to growth after that point?

. Describe the pattern of human population growth over the

past 200 years. What is the shape of the growth curve (recall |
chapter 3)? {

. Define ecological footprint. Why is it helpful, but why might

it also be inaccurate?

. Why do some economists consider human resources more

important than natural resources in determining a country’s |
future?

Practice Quiz
Short-answer questions allow students to check their
knowledge of chapter concepts.

Critical Thinking and Discussion
Questions

Brief scenarios of everyday occurrences or ideas challenge
students to apply what they have learned to their lives.

Cnt1cal Thmkmg and

Discussion Questions

Apply the principles you have learned in this chapter to discuss
these questions with other students.

1. Suppose that you were head of a family planning agency in
India. How would you design a scientific study to determine
the effectiveness of different approaches to population stabi- |
lization? How would you account for factors such as culture,
religion, education, and economics?

2. Why do you suppose that the United Nations gives high,
medium, and low projections for future population growth?
Why not give a single estimate? What factors would you con-

| sider in making these projections?

3. Some demographers claim that the total world population |
has already begun to slow, while others dispute this claim. |
How would you recognize a true demographic transition,
as opposed to mere random fluctuations in birth and death
rates?

4. Why do we usually express crude birth and death rates per |
thousand people? Why not give the numbers per person or for |
the entire population? :



Relevant photos and instructional art support learning

Numerous high quality photos and realistic illustrations display detailed diagrams,
graphs, and real-life situations.

Historic flow Current flow Planned flow

Resource
potential

Marginal
Fair

Good
Excellent
Outstanding
Superb

4,000

140

120} P

60}

2,000f
4ol

20

0 . d 0
1969-71 1979-81 1990-92 1995-97 2002-04 1969-71 1979-81 1990-82 1995-97 2002-04

Dietary energy consumption (kcal/person/day)
Protein consumption (g/person/day)
3
T



Teaching and Learning Supplements

McGraw-Hill offers various tools and technology products to
support Principles of Environmental Science. Students can order
supplemental study materials by contacting their local bookstore
or by calling 800-262-4729. Instructors can obtain teaching aids
by calling the Customer Service Department at 800-338-3987,
visiting the McGraw-Hill website at www.mhhe.com, or by con-
tacting their local McGraw-Hill sales representative.

Teaching Supplements for Instructors

McGraw-Hill's Presentation Center (found at www.mhhe.com/
cunninghamS5e)

Build instructional materials wherever, whenever, and however you want!
Presentation Center is an online digital library containing assets such as pho-
tos, artwork, animations, PowerPoints, and other media types that can be used
to create customized lectures, visually enhanced tests and quizzes, compelling
course websites, or attractive printed support materials.

Access to your book, access to all books!

The Presentation Center library includes thousands of assets from many
McGraw-Hill titles. This ever-growing resource gives instructors the power to
utilize assets specific to an adopted textbook as well as content from all other
books in the library.

Nothing could be easier!

Accessed from the instructor side of your textbook’s website, Presentation
Center’s dynamic search engine allows you to explore by discipline, course,
textbook chapter, asset type, or keyword. Simply browse, select, and down-
load the files you need to build engaging course materials. All assets are
copyright McGraw-Hill Higher Education but can be used by instructors for
classroom purposes.

Instructors will find the following digital assets for Principles of Environ-
mental Science at Presentation Center:

* Color Art Full-color digital files of illustrations in the text can be read-
ily incorporated into lecture presentations, exams, or custom-made
classroom materials. These include all of the 3-D realistic art found
in this edition, representing some of the most important concepts in
environmental science.

* Photos Digital files of photographs from the text can be reproduced for
multiple classroom uses.

» Tables Every table that appears in the text is provided in electronic
format.

* Animations Ninety-four full-color animations that illustrate many dif-
ferent concepts covered in the study of environmental science are avail-
able for use in creating classroom lectures, testing materials, or online
course communication. The visual impact of motion will enhance class-
room presentations and increase comprehension.

* Global Base Maps Twenty-two base maps for all world regions and
major subregions are offered in four versions: black-and-white and full-
color, both with labels and without labels. These choices allow instruc-
tors the flexibility to plan class activities, quizzing opportunities, study
tools, and PowerPoint enhancements.

*  PowerPoint Lecture Outlines Ready-made presentations that combine
art and photos and lecture notes are provided for each of the 15 chapters
of the text. These outlines can be used as they are or tailored to reflect
your preferred lecture topics and sequences.

* PowerPoint Slides For instructors who prefer to create their lectures
from scratch, all illustrations, photos, and tables are preinserted by
chapter into blank PowerPoint slides for convenience.
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Earth and Environmental Science DVD
by Discovery Channel Education
(ISBN: 978-0-07-352541-9;

MHID: 0-07-352541-3)

Begin your class with a quick peek at science in
action. The exciting NEW DVD by Discovery
Channel Education offers 50 short (3—5 minute)
videos on topics ranging from conservation to
volcanoes. Search by topic and download into
your PowerPoint lecture.

Farth and
Envinomnental Science
Digitized Videos

2

McGraw-Hill's Biology Digitized Videos

(ISBN: 978-0-07-312155-0; MHID: 0-07-312155-X)

Licensed from some of the highest quality life-science video producers in the
world, these brief video clips on DVD range in length from 15 seconds to
two minutes and cover all areas of general biology, from cells to ecosystems.
Engaging and informative, McGraw-Hill’s digitized biology videos will help
capture students’ interest while illustrating key biological concepts, applica-
tions, and processes.

elnstruction

This classroom performance system (CPS) utilizes wireless technology to
bring interactivity into the classroom or lecture hall. Instructors and students
receive immediate feedback through wireless response pads that are easy to
use and engage students. elnstruction can assist instructors by:

* taking attendance
* administering quizzes and tests
» creating a lecture with intermittent questions

* using the CPS grade book to manage lectures and student
comprehension

* integrating interactivity into PowerPoint presentations

Contact your local McGraw-Hill sales representative for more information.

Course Delivery Systems

With help from WebCT, Blackboard, and other course management systems,
professors can take complete control of their course content. Course cartridges
containing website content, online testing, and powerful student tracking fea-
tures are readily available for use within these platforms.

Learning Supplements for Students

Text-specific Website (http://www.mhhe.com/
cunningham5e)

The Principles of Environmental Science website provides access to resources
including quizzes for each chapter, additional case studies, interactive base
maps, Google Earth™ exercises, ecological footprint calculators, and much
more.

Field & Laboratory Exercises in Environmental Science,
Seventh Edition by Enger and Smith
(ISBN: 978-0-07-290913-5; MHID: 0-07-290913-7)

The major objectives of this manual are to provide students with hands-on expe-
riences that are relevant, easy to understand, applicable to the student’s life,
and presented in an interesting, informative format. Ranging from field and lab
experiments to conducting social and personal assessments of the environmental
impact of human activities, the manual presents something for everyone, regard-
less of the budget or facilities of each class. These labs are grouped by categories
that can be used in conjunction with any introductory environmental textbook.



Exploring Environmental Science with GIS by
Stewart, Cunningham, Schneiderman, and Gold
(ISBN: 978-0-07-297564-2; MHID: 0-07-297564-4)

This short book provides exercises for students and instructors who are new
to GIS, but are familiar with the Windows operating system. The exercises
focus on improving analytical skills, understanding spatial relationships, and
understanding the nature and structure of environmental data. Because the
software used is distributed free of charge, this text is appropriate for courses
and schools that are not yet ready to commit to the expense and time involved
in acquiring other GIS packages.

ANNUAL EDITIONS

Annual Editions: Environment 08/09
Environment by Sharp (ISBN: 978-0-07-351548-9;
B MHID: 0-07-351548-5)

! | This twenty-seventh edition is a compilation of
current articles from the best of the public press.
The selections explore the global environment, the
world’s population, energy, the biosphere, natural
resources, and pollution.

Taking Sides: Clashing Views on Envi-
ronmental Issues, Thirteenth Edition by
Easton (ISBN: 978-0-07-351444-4;
MHID: 0-07-351444-6)

This thirteenth edition presents current controversial
issues in a debate-style format designed to stimulate
student interest and develop critical thinking skills.
Each issue is thoughtfully framed with an issue sum-
mary, an issue introduction, and a postscript. An
instructor’s manual with testing material is available
for each volume.

Environmental Issues

Global Studies: The World at a Glance,
Second Edition by Tessema

(ISBN: 978-0-07-340408-0;

MHID: 0-07-340408-X)

This book features a compilation of up-to-date
data and accurate information on some of the
important facts about the world we live in. While
it is close to impossible to be an expert in all
areas, such as a nation’s capital, type of govern-
ment, currency, major languages, population, reli-
gions, political structure, climate, economics, etc.,
this book is intended to assist in understanding these essential facts in order to
make useful applications.

Sources: Notable Selections in Environ-
mental Studies, Third Edition by Gold-
farb (ISBN: 978-0-07-352758-1;
MHID: 0-07-352758-0)

This volume brings together primary source
selections of enduring intellectual value—classic
articles, book excerpts, and research studies—that
have shaped environmental studies and our con-
temporary understanding of it. The book includes
carefully edited selections from the works of the
most distinguished environmental observers, past
and present. Selections are organized topically around the following major
areas of study: energy, environmental degradation, population issues and
the environment, human health and the environment, and environment and
society.

Student Atlas of Environmental Issues,
by Allen (ISBN: 978-0-69-736520-0;
MHID: 0-69-736520-4)

This atlas is an invaluable pedagogical tool for
exploring the human impact on the air, waters,
biosphere, and land in every major world region.
This informative resource provides a unique
combination of maps and data that help students
understand the dimensions of the world’s environ-
mental problems and the geographical basis of
these problems.

xxiii



Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Understanding Our Environment 1

Environmental Systems: Connections, Cycles,
Flows, and Feedback Loops 25

Evolution, Species Interactions, and Biological
Communities 48

Human Populations 74
Biomes and Biodiversity 94

Environmental Conservation: Forests,
Grasslands, Parks, and Nature Preserves 125

Food and Agriculture 149

Environmental Health and Toxicology 175
Air: Climate and Pollution 199

Water: Resources and Pollution 231

Environmental Geology and Earth
Resources 261

Energy 281
Solid and Hazardous Waste 308
Economics and Urbanization 328

Environmental Policy and Sustainability 352



Chapter 1

Preface xiv
Guided Tour xviii

Understanding Our Environment 1
Learning Outcomes 1
Case Study Saving the Reefs of Apo Island 2
1.1 Understanding Our Environment 3
We live on a marvelous planet 3
What is environmental science? 3
1.2 Environmental Problems and Opportunities 4
Active Learning Finding your strengths in this
class 5
We face persistent environmental problems 5
There are also many signs of hope 7
1.3 Human Dimensions of Environmental
Science 8
Affluence also has environmental costs 8
Sustainability is a central theme 9
Where do the rich and poor live? 9
Indigenous peoples are guardians of much of the
world’s biodiversity 10
1.4 Science Helps Us Understand Our
Environment 11
Science depends on skepticism and accuracy 11
Deductive and inductive reasoning are both
useful 12
The scientific method is an orderly way to
examine problems 12
Active Learning Calculating Probability 13
Understanding probability helps reduce
uncertainty 13
Exploring Science What Are Statistics, and Why
Are They Important? 14
Statistics can calculate the probability that your
results were random 15
Experimental design can reduce bias 15
Science is a cumulative process 16
What is sound science? 16
Is environmental science the same as
environmentalism? 17
1.5 Critical Thinking 17
Critical thinking helps us analyze
information 18
What do you need to think critically? 18

Critical thinking helps you learn environmental
science 19

1.6 A Brief History of Conservation and
Environmental Thought 19
Nature protection has historic roots 19
Resource waste triggered pragmatic resource
conservation 19
Ethical and aesthetic concerns inspired the
preservation movement 20
Rising pollution levels led to the modern
environmental movement 21
Environmental quality is tied to social
progress 22
Conclusion 22
Data Analysis Working with Graphs 23

Environmental Systems: Connections,

Cycles, Flows, and Feedback
Loops 25
Learning Outcomes 25
Case Study A Natural System for Wastewater
Treatment 26
2.1 Systems Describe Interactions 27
Systems can be described in terms of their
characteristics 27
Systems may exhibit stability 28
2.2 Elements of Life 28
Matter is made of atoms, molecules, and
compounds 28
Electric charges keep atoms together 29
Acids and bases release reactive H* and OH- 30
Exploring Science A “Water Planet” 31
Organic compounds have a carbon backbone 31
Cells are the fundamental units of life 32
Nitrogen and phosphorus are key nutrients 33
2.3 Energy 33
Energy occurs in different types and
qualities 33
Thermodynamics describes the conservation and
degradation of energy 34
2.4 Energy for Life 34
Green plants get energy from the sun 34
How does photosynthesis capture energy? 36
2.5 From Species to Ecosystems 36



Organisms occur in populations, communities,
and ecosystems 37
Food chains, food webs, and trophic levels link
species 37
Ecological pyramids describe trophic levels 38
Exploring Science Remote Sensing,
Photosynthesis, and Material Cycles 39
Active Learning Food Webs 41
2.6 Biogeochemical Cycles and Life Processes 41
The hydrologic cycle 41
The carbon cycle 42
The nitrogen cycle 43
The phosphorus cycle 44
The sulfur cycle 45
Conclusion 46
Data Analysis Examining Nutrients in a Wetland
System 47

Evolution, Species Interactions, and

Biological Communities 48
Learning Outcomes 48
Case Study Species Diversity Promotes
Community Recovery 49
3.1 Evolution Leads to Diversity 50
Natural selection and adaptation modify
species 50
All species live within limits 50
The ecological niche is a species’ role and
environment 51
Speciation maintains species diversity 53
Exploring Science The Cichlids of Lake
Victoria 54
Taxonomy describes relationships among

species 55
3.2 Species Interactions Shape Communities of
Species 56

Competition leads to resource allocation 56
Predation affects species relationships 57
Some adaptations help avoid predation 58
Symbiosis: Intimate relations among
species 59
Keystone species: Influence all out of
proportion 60
3.3 The Growth of Species Populations 60
Growth without limits is exponential 61
Carrying capacity relates growth to its
limits 61
Feedback produces logistic growth 62
Active Learning Effect of K on Population
Growth Rate (rN) 63
Species respond to limits differently: r- and K-
selected species 63
3.4 Properties of Communities Depend on Species
Diversity 64
Diversity and abundance 64

What Can You Do? Working Locally for
Ecological Diversity 65
Species patterns create community
structure 65
Community properties emerge from diversity and
structure 67
3.5 Communities Are Dynamic and Change Over
Time 69
The nature of communities is debated 69
Ecological succession describes a history of
community development 69
Appropriate disturbances can benefit
communities 70
Conclusion 71
Data Analysis Species Competition 72

@ENSIPAN Human Populations 74
' Learning Outcomes 74
Case Study Family Planning in Thailand: A
Success Story 75
4.1 Past and Current Population Growth Are Very
Different 76
Human populations grew slowly until
recently 76
Active Learning Population Doubling Time 77
4.2 Perspectives on Population Growth 77
Does environment or culture control human
population growth? 77
Technology increases carrying capacity for
humans 78
Population growth could bring benefits 78
What Do You Think? Calculating Your
Ecological Footprint 79
4.3 Many Factors Determine Population
Growth 80
How many of us are there? 80
Fertility varies among cultures and at different
times 81
Mortality offsets births 82
Life expectancy is rising worldwide 82
Living longer has profound social
implications 84
4.4 Fertility Is Influenced by Culture 84
People want children for many reasons 84
- Education and income affect the desire for
children 85
4.5 A Demographic Transition Can Lead to Stable
Population Size 85
Economic and social conditions change mortality
and births 86
Many countries are in a demographic
transition 86
Two ways to complete the demographic
transition 87



