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Preface

The Role of Environmental Science
In Society

We live in a time of great change and challenge. Our species has
profoundly altered the Earth. Our use of fossil fuels to provide
energy is altering climate, our use of Earth’s soil resources to feed
ourselves results in extinctions, overexploitation of fish popula-
tions has resulted in the population declines of many marine
species, and freshwater resources are becoming scarce. At the
same time we see significant improvement in other indicators.
Energy-efficient and alternative energy technologies are becom-
ing mainstream, population growth is beginning to slow, air and
water pollution problems are being addressed in many parts of the
world, and issues of biodiversity loss, climate change, and human
health are beginning to be addressed on a worldwide basis.

However, there are still major challenges and there are addi-
tional opportunities to lighten our impact on Earth. Understanding
the fundamental principles that describe how the Earth’s systems
work is necessary knowledge for everyone, not just scientists
who study these systems. It is particularly important for political,
industrial, and business leaders because the political, technical,
and economic decisions they make affect the Earth.

Why “A Study of Interrelationships”?

Environmental science is an interdisciplinary field. Because envi-
ronmental problems occur as a result of the interaction between
humans and the natural world, we must include both scientific and
social aspects when we seek solutions to environmental problems.
Therefore, the central theme of this book is interrelatedness. It is
important to have a historical perspective, to appreciate economic
and political realities, to recognize the role of different social
experiences and ethical backgrounds, and to integrate these with
the science that describes the natural world and how we affect it.
Environmental Science: A Study of Interrelationships incorporates
all of these sources of information when discussing any environ-
mental issue.

Environmental science is also a global science. While some
environmental problems may be local in nature—pollution of
a river, cutting down a forest, or changing the flow of a river
for irrigation—other problems are truly global—climate change,
overfishing of the oceans, or loss of biodiversity. In addition,
individual local events often add together to cause a worldwide
problem—the actions of farmers in China or Africa can result in
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dust storms that affect the entire world, or the individual consump-
tion of energy from fossil fuels increases carbon dioxide concen-
trations in the Earth’s atmosphere. Therefore, another aspect of
the interrelationships theme of this text is to purposely include
features that highlight problems, issues, and solutions involving a
variety of cultures.

This text has been translated and published in Spanish,
Chinese, and Korean. Therefore, students in Santiago, Shanghai,
Seoul, or Seattle are learning the “hows and whys” involved in
thinking and acting sustainably. At the end of the day we all share
the same air, water, and one not-so-big planet. It’s important for
all of us to make it last.

What Makes This Text Unique?

We present a balanced view of issues, diligently avoiding
personal biases and fashionable philosophies.

It is not the purpose of this textbook to tell readers what to think.
Rather, our goal is to provide access to information and the
conceptual framework needed to understand complex issues so
that readers can comprehend the nature of environmental prob-
lems and formulate their own views. Two features of the text
encourage readers to think about issues and formulate their own
thoughts:

* The Issues & Analysis feature at the end of each chapter
presents real-world, current issues and provides questions that
prompt students to think about the complex social, political,
and scientific interactions involved.

Issues & Analysis T ———

Who Should Reduce CO; Emissions?
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* The What’s Your Take? feature found in each chapter asks
students to take a stand on a particular issue and develop
arguments to support their position, helping students develop
and enhance their critical thinking skills.

'What’s Your Take?

Climate chantre willncrese the Inkdines o flooding in several Vs Ring . puirchase the flood nstiarice becatse It i wensive. Wiven llosting ceers
sea levels will thieaten lowslving comtal areas. Intense storms. will Calse victirs seek help from government sources and charitable organizations. One
coastal storm surges that can affect areas rot normally considered 1o be in  way 10 reduce the cost of flooding is ta prevent peaple froe bulding in areas
a fload G, Hesy ri storm vents Wil cause streams and rivecs to s Ut am (il to oo This could be done by federal r sale faves of locl
and fioed arein achacent (o water £ouries. Most jnsurance polides do not — artinandes. Draw 1p 4 liw of on Hhat wioud reduce fiood darmage t
raver flood damage. The federal govemmment has marde flood insurance.  horries and tusiriesses, st at fesst three crifesia thit would be used to pre-

avallable for those in areas at risk of floods; howiever, many people donat - vent bulding in flood-prone areas and justify your selecon of each enterion

We recognize that environmental problems are global in
nature.

Three features of the text support this concern:

* Throughout the text, the authors have made a point to use
examples from around the world as well as those from North
America.

e« Many of the boxed readings—Focus On; Going Green;
Science, Politics, & Policy; and Issues & Analysis—are
selected to provide a global flavor to the basic discussion in
the text.

’Focus On

Biomass Fuels and the Developing World

Although most of the world uses fessil Tuels as energy sources, much
of the develoging world relies on Biomass as ity sourea of gningy. The
bicmiass can be wood, grass, agricuitical waste, of dung According to
the United Nations. 2 tillion people (30 percent of the world's poputa-
tion) usa biomasy a5 lul for cooking and heating awellings. In develop-
g eountries, neatly 40 percant of energy used comes from biomass, In
some reging, howeve, the percentage is mueh higher, Ft example, in
sut-Sahatan Africa, hibhwood provides about BO percent of wiety con-
sumed Worldwide, sbaut 60 percent of wood remaved from the world's
farests i used for fuel
s depundence o blomass has several (ajor firpacts
« Often women and children must walk long distances and spend
fong haurs callecting firewood and transorting 1t 1 their hermes
& Because the fuel s burned ity opéen fites or Inefficient stoves, smoke

cntaminates homes and affpcts the health of the people. The
World Health Organization estimates that in the developing world,
40 percunt of aeute fespiratory infections are associated with poot
ndee wi quality related 1 buring biomass. A majority of thase
wha becom il ars warmen and childoen because fhe children ate
i homes with thair mothers who spend time cooking food for their
families
Often the fusl s harvested unsustainably. Thus, the need for an nex
pensive source of eneagy is 3 Cause of defarestation, Furthemors,
deforested armits are prone Lo Soll srosion
© When dung o agriculfural waste s used for fuel, It cannot be used

& an weditive ta Improve the fertlity ot grganic content of the sail

Thus, the use of these materials for fuel negatively atfects agricul

wral productivity

'Science, Politics, & Policy

Disposal of Waste from Nuclear Power Plants
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 (Critical Thinking questions appear at the end of each chapter and
require students to evaluate information, recognize bias, character-
ize the assumptions behind arguments, and organize information.

We recognize that it is important to focus on the positive.

Environmental science often seems to focus on the negative, since
one of the outcomes of any analysis of an environmental situation
is to highlight problems and point out where change is needed.
We often overlook the many positive actions of individuals and
organizations. Therefore, each chapter has two features that call
attention to the positive:

* Going Green boxes describe actions that are having a posi-
tive environmental impact. Some of these actions are taken
by governments, some are by corporations, and some are
individual efforts.

Going Green

dominant miale and female ca
ol nonbieding members of the colany. They
ot the southeastarn United States—southern Virginia lo eastern
~swhere. natve:southem yellow pine: forests occur. Several pine

e
adéd woodpeckers al fhe sts. by 3008, there
dable to protection and

tcale grovod fires, This
wckers typically constiel — impravement of th of birds to the area trom
othat loeatians. Taday thers ars dhaut 15,000 feticackaded wondpeck
exs thioughaul (ts fange. 1 2006, the company decided to sall neatly.all

treen wore abile L withsta
@ther open forest Type. The
sty cavities i olir, diseased fnngleal ping trews.

tres fhise Dirds use fof Aesting Bre alio cammessially, Impor
tant. Thus, the amourt of sultatile breeding habitat has been severvly of s land holdings mn the United States. Many envitonmentally sensi
reduced as older trees are hanvested and natural stands of pres have five lands were tld to conservation organizations such as The: Natore

Nepall warman eartying biushwood

besn replace with plantations, where Large I£acts are planted 102 sin-

fo spbcles and the trees arw harvested Lelire they reath ofd age. Sincs
it the sultable habitat by privatoly ewaes, protecting pepulstions
ckader woodpeckers requires: the, conperation of private fand
tion organizations, state and federal goveinments, and

Canservancy afird the Consatvation Fund, as well a5 state governments
e Southlanids Experirmental Forest we sold to the state of Gaorgia witf
some funding assistance from the Canservition Fund This k tranwfer
protects the populaton gains made by this papulation of red-c
weodppckars

» The presence of easily accessible Foldout World Maps at
the back of the text allows students to quickly locate a country
or region geographically.

We recognize that many environmental issues involve complex
social, economic, and cultural aspects.

e The first three chapters focus on the underlying social, eco-
nomic, health, and ethical aspects involved in understanding
how people view environmental issues.

* The Science, Politics, & Policy feature shows how the sci-
entific understanding of environmental problems is filtered
through the lens of social and political goals to determine policy.

chmmecial ot praducts sompanies

Rled-cockaded woodgecker hobital Red-cockaded woodpecker
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* Acting Green is an end-of-chapter feature that asks students
to consider making personal changes that are relatively
simple and will have a positive environmental impact.

Acting Green T

1. Eat less meat—cows produce methane, 3. Use Jess energy aned beas carbon dioxide will be released
2 Purchuse green energy from your electric ntility, 4. Walk or ride u bike as often as practical.

New to This Edition

The fourteenth edition of Environmental Science: A Study of
Interrelationships is the result of extensive analysis of the text
and the evaluation of input from environmental science instructors
who conscientiously reviewed chapters during the revision. We
have used the constructive comments provided by these profes-
sionals in our continuing efforts to enhance the strengths of the
text. The following is a list of global changes we have made, along
with a description of significantly revised chapters.

New Chapter Opening Feature This feature presents an
example of a current issue that is germane to the chapter content.
The issues involved in the example are easy to visualize and serve
as an introduction to the topics covered in the chapter. In many
cases, the material in the opening feature is specifically addressed
or expanded upon in the chapter.

The Adaptation of Wildlife to Urban Environments
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okt 1 Low Angeies (Ao ollared the (3t (VGUNN I over  Omar e procmums. B AP (RO Lat oy B sty st

i G e Comalontsabovd bars s probtepcs beki Ty

bl ot copoe e btk Ll b s R

Mtk SR e s S A o e N et
% 00 mmmum -

-

;‘!l!'::-'jliﬁu s e hom e cor
e s tromi fing bets. 5 ackttion. charges  Tow Wl
Mmp&awl?:_y Ainbnd

e s carvere s e o e b O -
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Current Content As with previous editions the authors have
incorporated the most recent information available at the time of
publication.

Revised Art Program More than 100 new photos have been
added or substituted throughout the text to depict real-life situa-
tions. Over 60 illustrations, graphs, and charts are new or revised
to present detailed information in a form that is easier to compre-
hend than if that same material were presented in text form.

Several Significantly Revised Chapters Every chapter has
a new chapter opening feature. In addition, many chapters have
other significant changes, including:

Xiv Preface

Chapter 1 Environmental Interrelationships The section
on Emerging Global Issues has three new sections: Population
Growth, Maintaining Functional Ecosystems, and Food Security.
The section on Environment and Health was completely revised.
Sections on air pollution, water pollution, malaria, and accidental
deaths were added, since they are major environmental health
issues in the developing world. The section on Emerging Diseases
was rewritten.

Chapter 2 Environmental Ethics The section on
Environmental Ethics was substantially rewritten and there were
significant additions to the section on Environmental Justice.

Chapter 3 Risk, Economics, and Environmental Concerns
The chapter was completely rewritten around the central theme
that risk and cost are intimately intertwined. Environmental risk
factors and human health are used throughout the chapter to show
how risks and costs are related. The sections on Perception of Risk,
Ecosystem Services, Environmental Costs, Cost-Benefit Analysis,
and Economics and Sustainable Development were substantially
revised. The boxed readings Going Green: Green Collar Jobs and
Science, Politics, & Policy: The Developing Green Economy were
rewritten and the Issues & Analysis: The Economics and Risks of
Mercury Contamination was updated to include recent changes in
regulations of emissions from power plants.

Chapter 4 Interrelated Scientific Principles: Matter, Energy,
and Environment There is a new Science, Politics, & Policy:
The Return of Salmon to the Elwha River and a new Issues &
Analysis: The End of the Incandescent Light Bulb.

Chapter 5 Interactions: Environments and Organisms There
is a new Issues & Analysis on Wildlife and Climate Change. There
are updates to the Going Green: Phosphorus-free Lawn Fertilizer
and Science, Politics, & Policy: Emotion and Wolf Management.

Chapter 7 Populations: Characteristics and Issues The con-
tent was updated with the most recent data from the Population
Reference Bureau and there is a new Science, Politics, & Policy:
Funding the Unmet Need for Family Planning. The topic of inva-
sive species is also discussed

Chapters 8, 9, and 10 all deal with aspects of energy. These
chapters have been updated with the most current data available.
Significant new concepts include the impact of newly industrial-
ized countries on energy demands and evaluating energy alterna-
tives through an accounting of energy return on investment. There
are also expanded discussions of hydraulic fracturing, unconven-
tional sources of oil and gas, and the renewable fuel mandate.

Chapter 16 Air Quality Issues Chapter 16 has been signifi-
cantly changed, since the section on climate change was moved
to its own chapter, Chapter 17 Climate Change: A Twenty-first
Century Issue. The remaining content was reorganized to create
a more logical progression of topics. The section on Control of
Air Pollution was moved to follow discussions of Photochemical
Smog, Acid Precipitation, and Ozone Depletion. There is a new
section, 16.8 Air Pollution in the Developing World, that points
out that air pollution is still a major problem in much of the
developing world. There is a new Going Green: Going Solvent
Free and a new Science, Politics, & Policy: A History of Mercury
Regulations. Data on the amounts of air pollutants in the U.S.
were updated to best available data.



Chapter 17 Climate Change: A Twenty-first Century Issue
Chapter 17 is a new chapter. Material about climate change was
consolidated into a separate chapter as requested by reviewers. In
addition, there are several new sections including:

17.1 Earth Is a Greenhouse Planet describes the role of atmospheric
gases in making the Earth habitable.

17.2 Geologic Evidence for Global Warming and Climate Change dis-
cusses evidence for past climate changes and their releyance to
understanding current changes.

17.3 Growth in Knowledge of Climate Change lists the many kinds of
research that contributed to our understanding of climate change.

17.5 The Current State of Knowledge about Climate Change incorpo-
rates information from the most recent report of IPCC Working
Group I—Climate Change 2013: The Physical Science Basis.

17.6 Consequences of Climate Change describes the many disruptions to
the hydrologic cycle that occur with climate change.

The section on International Agreements has an updated section
on the meeting in Doha, Qatar in 2012 in which participating
countries were unable to come to agreement on how to limit
greenhouse gas emissions.

There is a new Focus On: Doubters, Deniers, Skeptics, and
Ignorers that describes reasons why people question the science
related to climate change and the techniques people use to refute
climate change science.

Other new or significantly updated content occurs through-
out the text and includes: information on wolf hunting, conflicting
regulations concerning sea lions and salmon, the role of sanita-
tion and safe drinking water to world health, the adaptation of
wildlife species to urban environments, the impact of invasive
species, concerns about overfishing of marine fisheries, water
ownership rights, the growth of megacities, the use of plants to
remediate polluted sites, and the economic and political value of
biodiversity.
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