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Introduction

Enuironmental science is the study of Earth’s environment. To study the
environment, scientists draw from many other disciplines, including
chemistry, geography, economics, and everything in between. No wonder
students new to environmental science often find themselves dizzy at the
breadth of information needed to study and solve environmental problems.

Fortunately, you've found Environmental Science For Dummies! Regardless
of whether you picked up this book to help you through a science class or
to begin an independent exploration of environmental science, [ hope it’s a
useful reference for you, providing an introduction to the most important
concepts and issues in modern environmental science.

I've written this book to cover as many environmental science concepts as
possible, while at the same time helping you understand how these concepts
apply to your life. If you're already familiar with some of the topics explained
in the book, perhaps this book will help renew your interest in environmental
studies and sustainable living. If these topics are completely new to you, |
hope it helps you realize that you can take action daily and make choices that
affect your environment in a positive way.

About This Book

Environmental Science For Dummies presents an introduction to the core
concepts in environmental science and the most important issues studied by
environmental scientists today.

The topics in environmental science are so intricately linked that there’s
simply no way to explain one without explaining a little bit of another as well.
In each chapter, I use cross-references to other chapters to help you link
together the related concepts and to provide a more complete understanding
of the complex topics in environmental science.

Throughout the book, you also find multiple illustrations. These drawings
expand on what I've written in places where a visual representation may be
helpful. But don’t forget to look up from reading once in a while! You have
plenty of first-hand experience with the environment. As you read about cer-
tain topics or issues, you may find it useful to look at them in the context of
your own life.
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Conventions Used in This Book

Here are some of the conventions I use in the book to keep things easy to find
and follow:

v Anytime [ use a word that I think you may not have seen before, I put it
in italics and define it.

v+ Boldface words highlight a bulleted list or sequence of steps.

v Internet and web addresses appear in monotype to help them stand out.

What Vou're Not to Read

Throughout this book, you find sidebars highlighted in gray. The sidebars
include extra information or particularly interesting tidbits that I thought
you might enjoy. I find them interesting — and [ hope you do, too — but they
aren’t required reading to understand the concepts in the book. Feel free to
skip these sidebars, as they’re not integral to the information presented in
each chapter.

Similarly, any portion of text with the Technical Stuff icon beside it indicates
that it explains or describes a concept in extra detail, beyond what you need
to have a basic grasp of the idea. Feel free to skip these portions or to breeze
through them.

Foolish Assumptions

As the author of this book, I've made some assumptions about you, my
reader. For instance, [ assume that you live on Earth, drink water, breathe
air, and use energy for various things such as heating and transportation.
[ assume that you're familiar with basic geography, such as the location of
continents and some countries around the world.

However, [ don’t assume that you have any background in chemistry, biol-
ogy, geology, ecology, economics, or any of the other disciplines that are part
of environmental science. And you don’t need a background in any of these
to benefit from the explanations in this book. Wherever the details of another
science are important, I provide those details in my explanations.
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Each topic in environmental science could fill an entire book of its own, so if
you find that something in particular catches your interest, | encourage you
to look for books that offer more detail into that topic specifically.

How This Book Is Organized

I've broken this book into chapters and organized those chapters into parts
that group topics together. Here’s a brief overview of each part.

Part 1: Demystifying Science
and the Environment

In Part I, [ introduce you to environmental science, the study of Earth’s envi-
ronment and the living and nonliving things within it. I describe the scientific
method and explain how scientists design effective experiments and portray
information by using graphs.

This part includes a discussion of matter, the “stuff” that makes up all things,
and a quick look at how atoms bond to form molecules. It describes inorganic
matter and the important organic molecules that are the building blocks for
life. And it includes a chapter on what scientists understand about energy:
what it is, how it works, and how it flows. This is where you find details on
photosynthesis and cellular respiration.

Part 1l: Planting the Seed: Foundational
Concepts in Environmental Science

Like any science, environmental science has a few key concepts or principles
that provide the foundation for greater understanding. In Part II, [ introduce
you to these concepts, including how to measure human impact with the eco-
logical footprint and how to use the ecosystem as a unit of study.

The plants and animals that inhabit an ecosystem are determined largely by
the climate (temperature and moisture) conditions of the region. Scientists
link living communities to climate by classifying ecosystems into defined cat-
egories called biomes, which I describe in this part.
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This part also scratches the surface of population biology, which is the study
of how organisms interact with one another. I explain competition, coopera-
tion, and predation within an ecosystem, as well as some of the complex
ways that scientists measure and track changes in populations (including
human populations) over time.

Part 11: Getting Your Needs Met:
Earth’s Natural Resources

A major focus of environmental science is how to use and care for Earth’s
natural resources so that they can continue to meet the needs of human
beings for as long as possible. Part Ill describes Earth’s natural resources and
the issues humans face in trying to conserve them, or make them last.

You're familiar with some of these resources — water, land, and energy. But
you may not realize that the diversity of biological organisms, or biodiver-
sity, is also a natural resource. [ describe all these resources in this part and
explain why biodiversity is so important and why it’s in danger in many parts
of the world. I also explain the pros and cons of alternative energy sources.

Part IU: Giving a Hoot: Pollution
and Environmental Quality

Along with managing natural resources, environmental scientists are often
asked to help solve problems created by pollution. Part IV covers topics of
environmental quality, including air and water pollution. It’s also the place to
look for information about what dangerous substances or toxins are present
in the environment and how garbage and hazardous waste can be managed
to reduce further environmental damage.

This part also addresses what scientists currently understand about Earth’s
climate and how human actions continue to affect the global climate system.

Part U: Follow the Recycled Brick
Road: A Sustainable Future

The goal of most environmental scientists is sustainability. This means using
the environment and its resources in such a way that it can continue to pro-
vide for human needs long into the future, possibly forever. In this part, I
describe some basic economic principles and explain how shifting your
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perspective from human-centered to ecosystem-centered may lead you to
make more sustainable choices as a consumer.

Millions of people with different desires and priorities share Earth. In this
part, you uncover some of the most successful policies across the U.S. and
across the world that have come about to help protect the environment and
conserve Earth’s resources for future generations.

Part Vl: The Part of Tens

In the final part of Environmental Science For Dummies, you find three lists.
The first is a list of ten simple ways to live life more sustainably. The second
describes ten examples of how unsustainable practices have ruined shared
resources, or commons. And the last chapter of the book lists ten careers
that center on environmental science. You may be surprised at the variety of
options you have for working in an environmental science field!

lcons Used in This Book

SMBER
é‘,\“

\\3

Throughout this book I use icons to catch your eye and highlight certain
kinds of information. Here’s what these little pictures mean:

Anytime you see the Remember icon take notice! I use this icon to highlight
important information, often fundamental to the concepts being explained
around it or in the same chapter. Other times I use it to highlight a statement
meant to help you pull multiple concepts together.

The Tip icon marks information that may be particularly useful to help you
study or prepare for an exam. It often marks a helpful way to remember a
certain concept.

The Case Study icon brings your attention to real-world examples of particular
environmental issues. Case studies are a great way to provide context for the
concepts [ present in the book.

Anywhere [ describe a potential solution for an environmental problem I mark
it with a Solution icon.

A few places in this book I offer a little extra detail about a particular topic or
concept and mark it with the Technical Stuff icon.

5
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Where to Go from Here

I've written this book to function as a reference that you can open to any
page and dive into. If you choose to start from the beginning, you’ll find the
information organized in what I hope is a logical way that answers your ques-
tions as soon as you think to ask them! But you can also browse the table of
contents to find topics you're interested in knowing more about and then
turn to the chapters on those topics.

If you've never thought much about how you're connected to everything
around you, you may want to start with Chapter 6, which explains what
an ecosystem is and does. This chapter may dramatically change your
perspective!

If you're intrigued by the idea of alternative energy sources, flip to Chapter
14, where [ cover many different ways to fuel daily living without using fossil
fuels (coal, gas, and oil) or nuclear power. Environmental scientists have
found ways to capture or produce energy in cleaner, more efficient ways than
have ever been possible before.

For a real wake-up call, turn to Chapter 18 to see how the packaging and con-
venience of modern life (think bottles of water, to-go containers, and plastic
utensils) have resulted in oceans full of trash. In particular, plastic bits that
don’t decompose are interfering with ocean ecosystems, which is just one of
the consequences of waste I describe in that chapter.



Partl
Demystifying
Science and the
Environment

The 5th Wave By Rich Tennant

“You’ve almost got the Farth’s layers right,
but T don’t think there’s a creamy nougat
betwieen the mantle and the core.”




In this part . . .

A t its core, environmental science is like any

science — based on a methodical way of asking and
answering questions to expand the human understanding
of the natural world.

In this part, [ describe how the scientific method shapes
the process of learning about the environment. [ also
cover foundational scientific ideas about what makes up
everything around you (atoms, molecules, and compounds)
and how energy moves things through the environment.
This is also where you find out how green plants capture
energy from the sun and transform it into sugar through
the process of photosynthesis.




