
xiv

Preface

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 

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 these 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-
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tions aren’t presented as immutable truths, but rather as evidence 

to be examined and tested.  

• Exploring Science essays promote scientifi c 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 scientifi c 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 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 fl ow 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.

 • Chapter 5 includes a modifi ed 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. 

 • 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.

 • 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 confl ict 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 fl ooding 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-effi cient building and design section has been 

expanded and a new section on biomass fuels has been added 

to refl ect changes in policy and technology. 

 • Chapter 13 has a new section on landfi ll 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. 

 • 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 fi nd 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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