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Environmental science courses vary widely. Some profes-
sors prefer to discuss basic science before they delve into
environmental issues such as air pollution, water pollution,
global climate change, species, and extinction. Other profes-
sors focus closely on the main issues. In between these two
approaches are a wide range of options.

This book is meant to serve the diverse approaches of
professors. This book presents the basic science needed to
understand environmental issues and offers an in-depth
look at all of the environmental problems facing the world.
This book discusses solutions to environmental issues,
including the more traditional ones and a new generation of
policies and actions that promise to achieve lasting results.
They are sustainable solutions that involve all stakeholders:
businesses, governments, and individuals.

During the nearly four decades I have spent working
on this book, it has evolved dramatically in response to pro-
found changes in my thinking. Perhaps the most important
change has been the shift toward a more comprehensive and
more systematic way of viewing environmental problems.
One of the useful discoveries I have made over many years
is that most environmental problems spring from a com-
mon set of root causes. Unlike other environmental science
textbooks, this one discusses the common root causes and
ways to address them.

Over time, [ have also concluded that we've been address-
ing environmental problems superficially. T've realized that
most efforts are stopgap measures—solutions that treat the
symptoms while neglecting the underlying root causes. To cre-
ate lasting solutions we must address their root causes. One
root cause is that the systems we depend on—for food, energy,
materials, water, waste treatment, and other services—are
unsustainable. To solve environmental problems and create
an enduring human presence (a sustainable future), we must
rethink and restructure basic human systems, such as trans-
portation, energy, waste management, water supply, indus-
try, and housing. This book shows the reader how this can
be done—and how such changes can have profound positive
effects on the environment.

Another important realization I have made is that to
be sustainable, solutions to environmental problems must
make sense from social and economic perspectives, not just
an environmental one. One-sided solutions don’t work. This

shift to solutions that make sense from all three perspectives
will take enormous creative energy on our part in the years
to come.

This edition reflects a pressing need for sustainable
solutions—measures that confront the root causes of the
environmental crisis and create a society that meets its
needs without bankrupting the Earth. This book includes
discussions meant to help students understand why human
systems need to be revamped and how we go about this
challenging task, creating a clean, healthy environment.

In this new edition, I have added new material, updated
statistics, and polished the writing. As in the first nine edi-
tions, I worked diligently to ensure that this text remains
user-friendly. My goal continues to be to present the most
important facts and concepts in a clear and exciting fashion.
As always, I have strived to present both sides of the issues
in the text and in Point/Counterpoint essays that deal with
controversial environmental issues. Even though this text
presents a strong case for sustainability and systems reform,
it is left to you, the reader, to make up your own mind as to
the need and desirability of such an approach. My efforts to
make this book as unbiased as possible support my objec-
tive of letting students make up their own minds about our
predicament and ways to extricate ourselves from it. Critical
thinking skills presented in the book also help students learn
to analyze issues and make up their own minds.

Themes

All textbooks have a central theme or, in some cases, a set
of themes that shape the presentation. This book is molded
by six central ideas: focus on key principles, sustainability,
addressing root causes, systems reform, critical thinking,
and action.

FOCUS ON KEY PRINCIPLES  Environmental science is
a vast field, requiring many years to master. Most students,
however, can become proficient in the subject much more
quickly when they are taught key concepts. Vital prin-
ciples are highlighted in special Key Concept boxes at
the end of each section. They encapsulate the material
covered in each section and provide an excellent tool for
studying.

XV

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.



SUSTAINABILITY The main theme of this book is that the
long-term well-being of this planet and its inhabitants is in
jeopardy and that to create an enduring human presence
we must make a massive course change. We must transition
to a sustainable society. A sustainable society seeks balance
between human and ecological needs. Its economic systems
serve people and the planet. Creating a sustainable soci-
ety may be our only realistic hope for surviving on a finite
planet, but it will not evolve without foresight, planning,
and action.

ADDRESSING ROOT CAUSES AND SYSTEMS REFORM
Creating a sustainable future requires serious efforts to
understand and confront the root causes of the environmen-
tal crisis. This book outlines those causes and shows ways
to address them. Part of this struggle will involve efforts
to revamp human systems—make sustainable systems to
provide energy, transportation, and waste management, for
example.

CRITICAL THINKING  This text also stresses critical think-
ing skills—learning to think critically about issues, a task
that is essential to create a sustainable society.

ACTION Finally, this text emphasizes an often overlooked
point, that building a sustainable future requires actions by
all of us. Air pollution is not just caused by inadequate laws
or corporate wrongdoings, it is a result of our own often
wasteful lifestyles. Because we are all part of the problem, we
must all be part of the solution. Individual action is as essen-
tial as responsible corporate and government policies and
practices. This book offers even more advice than previous
editions on ways we can all go green.

Expanded Basic Science

In recent editions, I have expanded the coverage of basic
science, especially information to help students understand
global climate and energy. You'll find detailed discussion,
for instance, of weather, ocean currents, aquatic ecology, the
laws of thermodynamics, and other important facts that help
you better understand the world we live in.

Global Focus and Expanded Coverage of
International Issues and Solutions

Environmental problems affect us locally, in our own homes
and towns and cities. They affect larger regions, too, often
covering many states or crossing international borders. And,
of course, they often span the globe. As in previous editions,
[ present a wealth of information on local, regional, and
global problems and solutions. Special efforts were made
to include examples from Canada as well as countries in
Europe, Africa, and Asia.

Organization
This book is divided into six parts.

PART | introduces students to four of the principal
themes of this book: sustainability, addressing root causes,
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restructuring human systems, and critical thinking. It lays
an important foundation for the study of environmental
science.

PART Il introduces the student to basic principles of ecology
necessary for understanding environmental issues. These
chapters elaborate on six operating principles of sustain-
ability—ideas that will help us revamp modern society one
system at a time.

PART Il begins the discussion of environmental issues,
dealing with one of the most pressing of all; the population
crisis. This part examines the impact of rapid population
growth—one of the root causes of modern environmental
problems—and explores culturally acceptable ways of slow-
ing it down.

PART IV deals with a variety of resource issues, such as wild-
life extinction and energy, and outlines strategies for solving
them sustainably. In this material, I attempt to show how
we can overhaul some of the vital human systems such as
energy and waste management.

PART V discusses pollution and legal, technical, and per-
sonal solutions for it, including both traditional and sustain-
able strategies.

PART VI the capstone of the book, attempts to place the pop-
ulation, resource, and pollution crises in a social context. It
reexamines ethics and explores economics and government
in more detail.

New to This Edition

The Tenth Edition has been thoroughly updated with new
discoveries, new concepts, and the most recent statistics on
resources, population, and pollution. T have added information
on changes in environmental laws and regulations. I have also
included important new information on peak oil and natural
gas, renewable energy options, global climate change, envi-
ronmentally friendly transportation, environmentally friendly
building, ecosystem protection, tropicial rainforests, species
extinction, and more.

The Student Experience

Over the years, this book has undergone some dramatic
changes to help make the study of environmental science
more interesting, meaningful, and memorable. Below is a list
of features students should find helpful:

Study Skills

Immediately following the preface is a brief section on
study skills. The study skills section includes numerous
simple but effective tips that help students improve their
memory, note-taking skills, reading abilities, test-taking
abilities, and much more. Study skills can help all stu-
dents, even A students, become more efficient learners.
Skills learned here will carry over to virtually every other
course students take and will be helpful throughout life.
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Learning Objectives
Every chapter opens with a comprehen-
sive list of Learning Objectives. Students
should review this list before diving into
the chapter to help guide their focus.
As they progress through the chapter,
they should periodically flip back to the
Learning Objectives to ensure they are
fully grasping that chapters key environ-
mental science concepts. This practice
will encourage students to think critically
about environmental issues and solutions.
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Chapter Outlines
Along with the Learning
Objectives, a Chapter Outline
is included at the start of every
chapter. This list succinctly
identifies the sections students
will encounter as they progress
through a chapter, including
the Spotlight on Sustainable
Development boxes and the
Point/Counterpoint topic. It
provides students with a “big

picture” understanding of the
environmental
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Critical Thinking

As I mentioned earlier, critical thinking is one of the central themes

of this book. It enables students to analyze complex issues and overarching

principles for each chapter.

make rational decisions.
A number of important critical thinking rules are discussed

in Chapter 1. Each chapter also begins with a brief critical think-
ing exercise, which asks students to critically analyze an issue, a

research finding, or an assertion.
Students are also asked to exercise critical thinking skills

after Point/Counterpoints, and many of the discussion questions
at the end of each chapter call on students to put their knowledge

and their critical thinking skills to use.
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Key Concepts

Key concepts are highlighted in boxes at the end of each
section. These brief encapsulations are designed to help stu-
dents understand the concepts that form the foundation of
environmental science. They serve as a great tool for review-
ing chapters as well as studying for tests. Read them before
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Green Living Tips
In this edition, I've added even more green living tips,

labeled Go Green. These simple, inexpensive, and practical
tips will help you become a part of the solution and help all
of us build a sustainable future.
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© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.



FOUNDATION TOOL
?;;;g;;«i;:ag;;;;
biologica! imperialis™

EQ&?&&BFBT«B};G}F;RE
hanual dexerty

ity 1 resped 1
long term e

Falure 10

Laws and
address 12 reguiations
oot causes

Earthis an
unlimited
supply.
fesources:
2l for us

Religious.
teaching®

ironmgnu\ crisis: T hey

FlG\JRﬁ 313 Many factors
 iocconomicss=e™ O eatens 1501 €

Perceplions,

in the previots sections ndICES {he impOT-
perceptions: qalues, and bt seience <

The ‘material
tance of 0UT

Cchapter 3 Understanding

Enironmental crisis

Demecra\vu\iw
pread of W

yinteractin many Wy’

oystems 2t are inadequately designed forawortdel \imits. 0 <hape 0uT P! rceptions— oY we see the 1d and the
“he next section | present an emative worde 2 sustain- aure of e problems faeing us—and O nderstandin®
‘sble eihic 10 POYET < you study S abject. This &€ Ty O P fesues. This DO T change YO values
e one of the moslTut\dnme\“a\\e\'amga pornts for <P and beliets Creaung ™ oad culura! upport 1O
ustainabilith T i very U cly Tequire uch
- ‘more educatiot mendation & changing €=
{mporant 2t nsuiate €0V opmental €OUTSES
 all evels of ¥ educationa! system—rom Yinderga
%“Sj“”“a“‘e \““mr Syfmf i f’e'ﬁf;‘:‘rgjszﬁf;z; e through " glege—throus e world. ThesS coul
a‘\‘\\h\unrr%aanss\fs\ae\ms ¥ ey vl gy will b essential help play in educatin® 1 people: T could helP
2 s ransiion Jevelop @ MO accurate PiC of the sute © alfairs—
o serious e ¢ vironmental 1 o_and could help
cople underst od the many OPY e have © 1o
ew \Nor\d\l'\ew: changing our Sustainable Testyles sustaind economy m:\(
3 \deas on e ging OU arc outlined t7° wghout 1S
Vvalues and Beliefs \ext, Many PeP ve that fund mental cbanges our

ethics are &

the RoOt Causes of th

Foundation Tools

Thi
Fo i book offer
undation  Tools S

0N tooz;

&
s
&

several

S u
p
mode [ha[ he St]]den[s nder_

stand h

s SO?W-[he world works

v n?t:jons can be ap I?md

bococion eo els are designepdled'

WOR[iT riystems thinking a;g

AT & s organize facts in
nceptual frameworLo

Below is
a bri
each model. rief description of

o

and the
jealth

o 1o produce?

e Er\vwonmema\ Crisis 49

POPULA
TION, R
model shows h,ow ESOURCES, AND PO
57 lke ours
elVes

affect .
their .
enviro
affect the po la nment and ho
pulations themsel w their actions. i
ves. , in turn

IMPACT
ANALYSI
s .
This model shows th
e impacts th
at

hUm
ans hav
hel e on variou
ps to clarify a s component
Y COnfUSing tOpi s of the environ
44 ment. It

RISK AI‘ALISIS I}HS IIlOdel PIesellts an overview Of a

process
called ri
; . risk
T a
sks in a meani ssessment. Thi
aningful way. is process help
. S us a
SSess

ROOT CA
USES Thi
is model shows the m
any factors
that

contribu
te to h
d : the crisi
ents identify key 1 sis of unsustainabili
y leverage points Dy and felps
or chan stu-
ge.

SYSTEMS Thi
This model shows th
the com
plex

systems th
atsu
rel pport our li
ated to one another ur lives and how they are f
' are functi
Ol’lally

SUSTAIN
ABLE P
RINCIPLE APPLICATION
This mod
el

demon

strates ho

can be appli w the ecologi i

pplied to complex h%lrcrinprmdples of sustainabil
systems. abiiity

Examinin
g Both Sid
es of thels
sue

In keepi
eeping wi
with
mus . my |
ore t examine all Sii]j ong-standing belief
ﬁndSent information fes of an issue, I h ef that students
i Tro ’ avi .
this approach e m 'OPPOSing view ¢ 'COHtlnued .
xercised in the points. You will
text its
elf. wh
> ere

I exami
amine
Co contradic
unterpoints. tory positions, and i
? in the Poi
oint/

© Jones
& Bartle
tt Learni
arning, LLC. NOT FOR
SALE OR
DISTRIBU
TION.



NTS

IEWPOI

TERPOINTS ANDf‘t’en result in hotly

POINT/ COUN mental issues O< Is can stimulate

Complex enVll)rC;ES These edit(—frla Soom discussion
d debates. 1 as classr fect ave-

conteste inking as we a perfec

individual thmk}flfms. They are i_sokmpg skills,

on complex 1p 1ro-ng one’s critical thin
elopt
nue for dev

Controveny over Extintﬂon PO

'S the process Ofchange g POOIs throygh Humans 4, Mcglem,-,,g
2176 e one g POO! becomes eProductiyel, Extinction
90CMGe, 3 nany 9165 has formey

ha
N spege 0N tahes, gy 2. Simply pyy. :Armstrong /5
Srtionis e L0 change, 1 e Mination of . i:?;;li;i:;i?i?‘i.;:‘
781000l g gy Volutionary oo Coloray

Exinction js , Natural progess Most speciag that eve,
lived are ny,, HINCL. The 315 30 Millon specieg o Earth
02y are ng o than 16 109, fthe species that haye

G has
305 30 e,

e Since g oy 7 2bout3s i, o B
Wy are thoygher, people roncemedaboutendangersd
S History g Clear thar, iy EN0Ugh e, rer2tthey are o 8 marveioys VOlutiongy,
€3N Species i pore exting process Musrcnn(&maboutaccP!eraledenmtlrnn, i
e concernjs g 1003y th oy Brocess of howerer Sireseon onOMIC e <ion of sge
SXCt0 roceggy of 131031 ate, S estimage o arusgg copy 21O y. A obs(urep!amhke/u/oba
y A activty o erated rates of tally cop g, o0l il morg han the
tion The o, ot e5pan of spegier isltogg Middle Eagt S have il g sthat, Sy ot Moo iy UNed St o
o years, pgg e 10 B Conseryige heaerage ) P10V s, & Sistance i e, e animats i,y o 9855 G g Untess
!ungewtyofspf«u@safmghwv ebrates s 1 miion vears MUK 0 el coulgcopg o7 Protein Preadpteg e itonmen,
100 0y e ar Pecies of g, fo0urdiet s o 3 have g, value; penjgi, Norman, 11 N@W,m,odu(emem rePaapi
8MMas S0, 05 %8, One spagigg 10 g0 exting 0ol s o 2 Obscre moyg o CHUS frie S Jomn P st‘n;‘;vnxapvz:e:so‘re‘:‘v:;'us mkﬁpe{mwﬁg&m e Uniegsr? 03 e,
S2h ety o o1 Detueen ) g0 )atlea TGS 075 f ey N3l QUi fg‘;i‘,ﬁiﬁ?,fmmg;ﬂﬁ”‘” Y e Bestang yrics Posermayne?
SPECIES of mamp, SPecies of b, becan and the Ice of b PUI6i005 0f man, Pecies Olincs ESeach g U100, an o [,,Sgypsymom the
32 Specieg Peryear, o3y e natural rate, y, 2 greater tap resilien eo/em;ystem; mcmc;a@ajog Pl o Meditorrapen Uty o g Japancee
What does jp 83N 0 ingre, 213 by 33 timess Naturajist 2Pold notec gy e a gy of ;‘:2i,liiiL”i&?:i:;‘#?ﬂi;:;;iﬁ‘;T;”;s States gaye Europe the gy Sl ang g,
Excecd th P speed e, o7 . and oy Cinkeringe i £<Osphere, gy SUBEestecty 1 @opy O The g e nAustl
20U 1760 oo T e the s first e o inkering oy o o never o, 2BBang o 7 oo
0. The i, e natury 315 Of extineyo, © parts, Evoluton j e mation ofnswspscrexfrompreexrsrmg COntingeg bmm,‘W,Ewmmam oot
TSNt By TES 5 analogog o the Extinction js forever gng - O by 3 rocess O 53ptation g s EVironmen ey ot b
diference berweemacasualdnve Mach ol e 5 0f human 1, M0 bego g going og, (0 Mman g e S May b iffcult ny
ok You decige o O COnstruct, gy £9P0ld g oroliion those g oter adapieg 1y MWironmen st e ontinent g i et the squimy
scientific ong, ePlaced the fagg e €0 spacies, 15 this progegs, have SUCceedeq g iusting g g backyary habitar, by
Several hymg Clivities S Rt year ey formiflenniy, o 125 progyceq Ol soppeareq
Madvertenyy, to 2ccelerating fates of Xtinction, The the preseny Mixture of iy SPecies, Perhaps g, ofthe an,madeemmmmm are artificjy People
dodo ang mepassengermgeon JVETe exting,jshey by SPeCles tha o 205t 10 [0, xist, TeDlace g Easscs s S it Of clean.
Verbunting olves ang g " exterminageg 2 actiyigg o i A man wig e i o Sopbesne i Varie
OV MUCh of the; NS 35 threarg o este The dodo 5 89Ne, and s 15 the passenge, Pigeon. The S tmedingy 0100, 3 the erof
Black footeq a5 driyery roehev»genfaxmmon 190ping crane, e Californiy o 2 0y Other SPeciEs of g rteb 590 iy at can fing
“CBUSE e gy Staple fooq, ned as g DS a6 0 g e bison g becayse {7 Droper g1 s b marcly reg
BTiCUlturg] pagy 415 protectgq. 29 SMall herg o se Micaptiviy, Butso e Lo menge
3t change s thg Cmeortant ey o The Pacifc o oS b e OV fish 2 s Endhave oot T Mportangs Europey
ENangermang o extinction, Clearing foreqy o round our g 1o2ch 8 brecelng oo h COmborgr m,)(m,w,dea,np,a
2BICUlure g g (€ the fonn, gascar, AN 03t 51, because it yeq 1 inaccessiplq o iy g even hirgry,. Species g
ESicdes e g gy e the e 8 n Places SUESOme thoyg Ofother alspecies ., v ey e T g Shiprecyey
Mr0ducing oy SPeces lie go 1€ Galapagos g "0Mhing Of prapy o Ut 0rs00n g be, 530S g Detter o dodo ey g etur, by
MONgooses jy 1431} digpicer N1V 3l and plangs O N3l [0y weep at this PaSSing ang cofe 1400 oy €Ml o been Clminggeq,
Oeveloping the 320 Basip 3bitat altersy L and monsymsavespemm Thsymakehstso/amma!sand except for oW Sirging medicallboryore! Shouig
AUSe Ofextinctiy onan Precedentog oy h h Plants thag ore i danger of, xtinction gy sPonsor e broughs 20 Shouiq e D1ing pantere Backingg g
Man <78 S2uing spe g g+ el sesthegie 1 I eluctant g g re (€gislation tg 0 them, 5o sty o Yl thehors e auomoyy
Whoopmguanssare beautiy, dndpaftohhevheauly 8enerations) 't What the Pecies preservers (ying to gio . N tractorg (5Placed, g o1 St ang gy
S10D the clocy |, cronotandsho, g, " done. Extingrign thatha, Ve and e #imals g
o MeVitablefyc o i tis e Hiled g5 3o e, oy v e
Bird Kiys from Commerciy Wind Farps, S New sy oo s ang e, R 10,00 L0t it
V’EWPOINT FaﬂorFi tion? 39pted to ey, VITONMent than o that have gieg o e gy What shou
ot 0TS o 9201102 changp Ould we o1y it suicige g, fion exists, oy
EVitonmen; 1y e gwp!geoﬂdrdnmmsanp - L, Y. Peopie g Because oy e
hile commereioy 9 machings gy OIS, the b, death i g "eMaining 2605 5 ko o aUSe Of g #lone, by ordSe it foog trgq, were ople may e gt someday. s oo POssible o,
125 been 1o, 20Ut of oo Studies sh, ) aptors ey f1om poisonp, “stroyed b, 1and claring 29 arming Pt iy desirable t 1 P and that s e aTe tying to g,
hat bird g g0 oo urbines paj e MParison o 5 Used to poys oot find engy, Properfoq oI nesting places Whenwe gy g, Presene specigg o el way oy o be
O deatf fopy 2MOn $0urces, o othes; in zhecu!nvaredﬂe!dsthatoncewemwwes 006, thing gy 196 do g gy Al 0rto gy,
PIate glass i e s an the fooq chy u te  can oo Species, 3 e e Gojng o
even by breeding jy trem, S Numbers nd puting
o itouting, the wilg 7, 'Sands of pp, assntiwwebfed Criticay 'rhinkmg Que:ﬁon
0 hyeny o arvd&srouty&arafrwyearrmoumsm 1nois, b i g, B Swm,,mmUm,,ym,ym,,,ekgy,,c,mmbom
Uiy g7 Cther pang P O €ach ey e Wer none o nother birg, g D00 soq o2 o thirrepgy 1
2 iRl e b g ¢ Wing g Teany o cononr CoPercale i o " 12182 game bir Scandinayiz, b, 2 Whih gy ¢ Y9 adhere o7y
Such a baq fap? vildlife, the. de tar
Wind machines

66 ot 2 Natury| Sstems/Humap Systems; Seatching o, Sustainable

"OMe to 2 ming boggling 7,000
ines. it i also hy| itat for, Numeroys Taptors, Soon
after the yjng TIES terg ey e bigs peg,
nd towers ;. f, bundanrpmy
{8round sqyc 219 0ther rogenys) 3tlive ear gy in
es at th towers

Me Scieny
A “taget fvatio, Fixed on heir prey,

et Support gy Pesticides i 5, estimateq 57
o7 descended rop el pertheg g few direcyy, 11100 birs eachy g

M0 the by, 119010 those gy Perished as 45202 et e the lives of g Scientists
Tesult of colljs; on with, the blagi > Studie uggestthar € studied buddeaths from Catsjn Wrchr!a‘ Kansas,
8% dieg fr octon (fom o, 1), and 1195

Ble cat kil o Y198, 4.2 it pey. Year,

). and g asin 3
ded when e, €Ollided with gy 1eS. The cages of 5 Suggest eyery e numpere AcCording 1,
Cat ki 5

> Many birgs 1 alarge
1d trbine g 215, Dec g
M0 help gy Cording 1, 06 estimate,
10ty of cats (5305 Killbirs, @y declaveq 2y
TABLE1 ellted catg o, 19 birds, oy, ©TSPaying 5 car
Estimated gpny, BirdDeath j g, United stagqq 902 ot seepy Cutdown o, hunting, eitq, With more
by Sourcy 3N 64 g g inA e WhatS o 1| foss?
© 0ne ko o, butifthe gy, N in Wiscongiy
it Sourga o, Birg Estimated gy 15 ndicative of e, ional (ol Amerieg bird popy iy,
Motaiigy Mortaiiey 150eing decimateg 5 0ur bejgyeq feline compap,
InWisconiy 21008, researchirs “SUMate that caps
il by cars 2T0milion or oy, pp!oxrmuwlyj?rhrﬂ‘ 7 Dirds peryeg, Nationyide, y,e
CQ,,,S‘G,,SW,,hme,m,omm PUMber s estimagag 1obearoung 37y’ | o, very ey,
bye’ectrrcalzransmrssran Wires. 13010 17 million Many magy, €. Two Clentists. Who stug '€ issue
0N Sl 1 ENBland, iy that cats iy 5
Collrswon:wrxhwmdom 1000900 iy il bis o 1 e Bty o N ifwing
Po\sumngbypssrrcrdss 67 millon T USed to genernye 0% OFUS, elacy I needs, at
Surtent rate of g ills win 1 Nt or oy o
N it et i Somitan every 25 Pomanrelateg g Geaths, oy, the Ay«
Collisions y, COMMunication ouusnt g o1 DI 535 oy dey Dert who
fowers 01050 mig, Wished to popn i 200nYmous for.. 5005 that i o0y
DahVrumﬂmwrnnwmdfne'gy»\ssma(mn e cleat “putyoy oo o Dlender, then i, YD f0r wing,
Benerateq fgrop, electriity o, " iy

N.
RIBUTIO
OR DIST

OR SALE

Learning, LLC. NOT F

t

& Bartlet

© Jones

XIX



XX

on Susta'mab\e De\le\opment
3.1 The Nether\ands’ Green plan Revo\ution'\zes the Way Indu
The Ne(her\ands isatiny countrys aboutone—fourth the ovemmem decided 1o meet with th ey players
size of the state of Winols LFlG\JlE 1). 1 's,however, a (ndusmes al zen & pS, for yample! o reach
iant among ons. Why this glowing praise for such agree! plishing old ne targets nd time:
mall coun 1y ables f drastici iy reducint ution. The govern
\n 1989, U untry @ pte tional Environ- ment\etm compant lectways red epo\\ut‘\on
mental policy plan EPP) mmont called itS Green all that it aske! findustry ommit! ntto meet
Plan, after W\despread blic ala m over many environ ambitious ment 2! nd timeta! \es. Indus
mental trends. A0 &V toughe’ plan came intO exis- e recognizZing
tence several ears later e NEPP 9,itgave
the putch govemment more PO write and enforc®
er\\/\ronmenta\ Jaws and 0 carmark Substarma\ qums of
money © cearch and * desigh industrial processes:
Since thefs has been Wice upgrade
T 1 exciting asp of ¢ reen Plan 1
fhat it allows for a new approach/ of volunta®y
agree th industry nd other sectors, of sodiely
espons\b\ i rproduc\ngm pulkof the nation's pollu-
tion. Why 4l of this nec ssary?
Althoug! the Ne(her\ands has some of the most
stringente” \ror\men(a\\a sinthe orld, they weren’
working W pecause this, the ernment ool
bold ste! - |t admitte that there 2" \imitations to
regulatin® comp! erdepend  environme” \GURE1 The etherlands isleading e worldin
1al prod ms on suerby—\ssue pasis. N place of Sustainable deve\cpmem
this. unwcrkab\e system f rules and regu\auons, the st
]
oo nitrogen @2 |
® - (N, 0 amosphere) (-
/
1
\
\ ——— Ammonifc
! __— Fxation
@ — iificaton
~__ peniification
LY
\
NN ‘topsoll
‘pentifying
pacterid
Y
InOs
>
\iwates Jorestrial a1
® (NOs) ‘aquatic paS
<A proteins fom
y dead cells
P s »
® imary,seconden: )
y "ana tertiany)
[0}
i/
ay organis™® :
=" obic and Snaerobic | .
acteria and fungh)
FIGURE 413 A simplified iew of the aitrogen Y<'e it (o ammontu™ ons el the
" erted 0 TR an taken ve B plants.

soil. Ammonia s co

CR\T\CAL THl NKING

xercise Analysis

\tis difficuttfor me to know the list of misco! e upWith, putherear® afewthat roighthave arisen

ay. T exact meaning term ecolo een ONe: Many Peo! le use ! very Joosely. You may
m niche: either- Like many peop\e, you may have thought ofitasa physwca\ placean

s you ca™

nceptio
(may have

e that it includes piotic and

along W
not hav ur\ders&ood the ter
organis™ cupied, 1S habitat:
suspecnhat our sense ofthe word enwronmenthas <hifted. NowW you can e
abiotic compor ts. The environ! ent of an Ot anism IS quite complex:
| suspect hat the discussion of the range of tolerance (may have helped you t© understand how our activities
and natural eve ts alter a0 organis™ hances of survival
what about energy’ Has your V! erstanding of energy © anged? 00 you see food chains and food webs now in
different \ight? Rather tha being 3 ple ter of one organis™ feeding O" ar\othev,food chains and food webs
e elaborate athwaysi ¢ the flow. of nutrients and energy-
ou ave gaine new perspeccw utrient cycles You M3y already have known hat they ex'\s{ed‘bu( did
you now that mans are a\{er\ngthem in major ways?
18 Pt Natural Systems/Human Systems: searchingfor@ Sustainadle RelationshiP

Spotli
ght
s on Sustainable Devel
opment

To give studen
- t
f}?lutlons, I've ?ncflurther insight int
roughout the t NS intero o sustainable
aDrfgelOpmenDThee;ihcaned Spotlights on 5t studies
T eV.en profeSsionalowwhat citi es,to\;r? SUSt.ainable
ustainable future TSPOFts teams are d S_vaSlneSSes
. hey pl’OVide gui dar(l)cnelg t(zl Cl‘eaté
and hope.

Detai
tailed Illustrations

The tex
mustratignsfeatures numerous  detai
important enVFO demonstrate etailed
cycles, such ironmental proce clearly
the nitrogen as the carbon CSSES and
illustrations cycle, pictured hyde and
serve as powerful sui;e' The
y tools

for
students i
S n
and exams preparation for lect
' ures

Critical Thi
Thinkin
g Analysi
S

Fach cha

thinking pet:? begins with a brief cri

o criticall ercise, which asksle critical

finding Oy analyze an issue students

respOnés tort}?n assertion. i’r}?emSearCh

Chapter and e exercise at the end author

the steps to t}\:./ alks the reader }?feach

environmental lr}klng critically ab[ rough
issue under disc(l)lUt the

ssion

with T
eferenc
e
material. back to the ch
apter

© Jones
& Bartle
tt Learni
arning, LLC. NOT FOR
SALE OR
DISTRIBU
TION.



C()NCEI’T REVIEW

p

Hmans are g ey oAt g e, or oty St which
s3gree i osemertr Sy answe £e0d o the e The governgric 1 07 of g
ncept 2. Defineyy € term uogyandgrvesxamp!esoﬂts Proposa), Vl/nrealenerto zhsgovsmarexplammg
. and Co FhoRer and imprope 2 03t ettt g " 360wt s before
M ons hlllklng 3 The Eargps closed sy What does g mean, should e, CONSidere g, ntroductio,
. u estl . 1[1Ca1 T dents to 20 what are 4 iMplicatiops Of this facgy 20 By Yhy the biomy, atone tropp levelis e
Iew Q lth Cr e stu 4. Define ollowing tege 05phere, biome, 2quatic than the 0iomass at e "ot lower o level,
ReV 1ud€5 w . Challeng ho - e zope, O3yt L Outing g 0 €350 dionigs 1OUgh the o
ter conc estions . they t Define the e, S8 Oftojerpe, Using oy, ¥cle and dese iy, WS n which humans adversel,
Chap hese qu nsurlng now!sdgeofeco!ogyand PUTent cy ol 8ive some. Mluence e ¢y e Houg ¢y Ureduce
EVerY ions. N h [er, € Cepts. SXAMples of gy 1 hich humans e the abioric DBt impacys oy he Catbon eyl
R Questlo the C ap : nce con 79 biotic cong, Of certajpy OTBNISMS Do 12 Using s, 130U b foq o boutecoigy, describe.
ReVleW ion frOm ntal SCl1e the potenyiy £OMSEUeces of gy actions; why it s iMportang ¢ PIOCt Rty o tems
i fOrmaU ironme 6 Describe o Which g alter congitign, 13, With e Knowleqie o0 have gaine
1 the m tant envil Within the; 2 Of tolerange, itis benefic;
apply sp the impor :
ly ora
oughly g

e princpies ., have lermeq
Onsumey, - 1209 chain, ang oo ) DS hapter e e Of gidelings
v ve sug

I humap,
tainably o ghe

. itically
hink critica
nts to t k
ions encourage stUded push them to thin
; n
Many of the questi ironmental issue a
ific env
specific
about a

fodeer, that g prcountered in o0 N2 hunting 15 Reread tpe Pt/ Counterpeng " 915 chapter ey
Pediton, g oduced species oW 90 10U agrcg Y25 your gy, Ortofone
2"l hunting opp e it View baseg orbothy

atter.
ly about both sides of the m:
deeply a

abiotic

ecological i

OUtrient cyere

l

2Uaticife ¢ SCOlogical gqar: Nltionts
Sioge0chemcyye . ecology OMnivoreg
Chapter' bro!ugr'ra!cnmmumry €cosysten OPEMUM 3
d Of eVerY biomags E9angereq speies OTBNismic e
ms [he en [ bold to Dlomass oy ey €Ty Dyramig Photosyngpe @
Key Ter included at ear in biome VIO menty) o POpUlation
Terms is includ he chapter app the Key sz o
B e nt T o Caivores 355land bioe 3728 O tofergnce
to ms Id re @ &
A hs key ter shOU in Of closed sysgor, Bazer foog ¢ aiga
re. the . Students rstandi g Sompeiive gy, principje abitat AT decig forest biome,
rthermore, tion. ir unde COnsumery Herbores 10DhiC oy
Fu ader’s atten assess the EEmPOSer g imiting ot ndis
ecomppsers niche ZOMeSOfnt
draW the re heir Study to 9ecomposition Nitrogen gy, zaneso!physrologrca!stress
Tt Of t desert biope northembcnzalforesr
Terms as pa etrtoreg " Confery

chapter material.

Chapter 4, Principjeg Of Ecology: 15, Ecosystems yopy 79

. Tools . to rel-
itional Online Study ice activities, links are
Additiona such as practice ractive glossary
Additional resoufrlcezcards and an inte
. S ’
bsltes, a
evant we

ts study.
lable online to help studen
availa

form
. stems Re
stainability and SZ environment, e
Focus on Su focus of the book dlevelopmem must n
While the main tempt to show ho}” describe basic hug;ﬁ
development, I at ¢ sustainable. le. Moreover, I ou It
ed to becom re unsustainable. environmentally,

re\sfsemni ARNAS th}fyt awe - ORDISER

o f ways tha

a variety o

inable.
d economically sustain
socially, an

u S hs,
Teachi ng Tool | the illustrations, ~phoﬁ(;%£2pthe
The IMAGE BANK I;f(}?r?:ss & Bartlett Learning
€ hic
(to w
and tables

. These
int digitally).
rmission to r.eprl]r;;t H%ay Pt 85010
copyright or h?S 2216 or distribution
not tor
images are

er
| or oth
ulizzes,

and q

isting slides, tests,

s

ur exi

ce yo

enhan

Limneti
Z0ne

ial.
classroom mater

N.
RIBUTIO
OR DIST

OR SALE

Learning, LLC. NOT F

t

& Bartlet

© Jones




The LECTURE OUTLINES in PowerPoint for-
mat provide lecture notes and images for each
chapter of Environmental Science, Tenth Edition.
Instructors with Microsoft PowerPoint software
can customize the outlines, art, and order of
presentation.

Where Do Acids Come From?

++Acid precursors come from natural and

The INSTRUCTOR’S MANUAL is provided as anthropogenic sources, the latter being the most
a text file. The Instructors Manual has been important.

updated and expanded for this edition. It
contains chapter outlines, objectives, and key
terms as well as suggestions for presenting each
chapter. We have also included sample syllabi
to demonstrate a few of the many approaches
that can be taken to an environmental science
course.

Figure 20.9A: Sources of sulfur dioxide. Volcanic eruptions, such as the Mount St.

Helens blast shown here, is one natural source of sulfur dioxide.
D Weyerhaeuser, Used with Permission,
Copyright © 2015 by Jones & Bartlett Loarseng. LLC an Asoend Leaming Company
wwwbhoaming com

A TESTBANK is available with hundreds of
questions in a variety of formats.

WEB LINKS are available to direct instructors
and students to outside sources where they can
learn more about topics discussed in the book
and environmental issues specific to their own
areas.
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College can be an extremely demanding time. For many
students, term papers, tests, reading assignments, and
classes require a new and higher level of commitment
to their education. At times, the workload can become
overwhelming.

Fortunately, there are many ways to lighten the load
and make time spent in college more profitable. This sec-
tion offers some helpful tips on ways to enhance your study
skills. It teachers you how to improve your memory, how to
become a better note taker, and how to get the most out of
what you read. It also helps you prepare better for tests and
become a better test taker.

Mastering these study skills will require some work,
mostly to break old, inefficient habits. In the long run, though,
the additional time you spend now learning to become a
better learner will pay huge dividends. Over the long haul,
improved study skills will save you lots of time and help you
improve your knowledge of facts and concepts. That will, no
doubt, lead to better grades and very likely a more fruitful life.

General Study Skills

e Study in a quiet, well-lighted space. Avoid noisy,
distracting environments.

e Turn off televisions, radios, and cell phones.

*  Work at a desk or table. Don't lie on a couch or bed.

o  Establish a specific time each day to study, and stick to
your schedule.

e Study when you are most alert. Many students find
that they retain more if they study in the evening a few
hours before bedtime.

o Take frequent breaks—one every hour or so. Exercise
or move around during your study breaks to help you
stay alert.

e Reward yourself after a study session with a mental pat
on the back or a snack.

e Study each subject every day to avoid cramming for
tests. Some courses may require more hours than
others, so adjust your schedule accordingly.

e Look up new terms or words whose meaning is
unclear to you in the glossaries in your textbooks or in
a dictionary.

Improving Your Memory

You can improve your memory by following the PMC
method. The PMC method involves three simple learning
steps: (1) paying attention, (2) making information memo-
rable, (3) correlating new information with facts you already
know.

STEP 1. Paying attention means taking an active role
in your education—taking your mind out of neutral. Elimi-
nate distractions when you study. Review what you already
know, and formulate questions about what you are going to
learn before a lecture or before you read a chapter in the text.
Reviewing and questioning help prime the mind.

STEP 2. Making information memorable means find-
ing ways to help you retain information in your memory.
Repetition, mnemonics, and rhymes are three helpful tools.

*  Repetition can help you remember things. The more
you hear or read something, the more likely you are
to remember it, especially if you're paying attention.
Jot down important ideas and facts while you read or
study to help involve all of the senses.

e Mnemonics are useful learning tools to help remember
lists of things. T use the mnemonic CAR-RRP to
remember the biological principles of sustainability:
conservation, adaptability, recycling, renewable
resources, restoration, and population control.

*  Rhymes and sayings can also be helpful when trying to
remember lists of facts.

* If you're having trouble remembering key terms, look
up their roots in the dictionary. This often helps you
remember their meaning.

* You can also draw pictures and diagrams of processes
to help remember them.

STEP 3. Correlating new information with the facts and
concepts you already know helps tie facts together, making
sense out of the bits and pieces you are learning.

* Instead of filling your mind with disjointed facts
and figures, try to see how they relate with what you
already know. When studying new concepts, spend
some time trying information together to get a view of
the big picture.
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After studying your notes or reading your textbook,

go back and review the main points. Ask yourself how
this new information affects your view of life or critical
issues and how you may be able to use it.

Becoming a Better Note Taker

XXV

Spend 5 to 10 minutes before each lecture reviewing
the material you learned in the previous lecture. This is
extremely important!

Know the topic of each lecture before you enter the
class and spend a few minutes reflecting on facts
you already know about the subject about to be
discussed.

If possible, read the text before each lecture. If not,
at least look over the main headings in the chapter,
read the topic sentence of each paragraph, and study
the figures. If your chapter has a summary, read

it too.

Develop a shorthand system of your own to facilitate
note taking. Symbols such as = (equals), > (greater
than), < (less than), w/ (with), and w/o (without) can
save lots of time so you don’t miss the main points or
key facts.

Develop special abbreviations to cut down on writing
time. E might stand for energy, AP might be used for air
pollution, and AR could be used to signify acid rain.
Omit vowels, abbreviate words, and use special
symbols to decrease writing time (for example: omt
ywls & abbrvte wrds to ¥ wrtng tme). This will take
some practice.

Don't take down every word your professor says, but
be sure your notes contain the main points, supporting
information, and important terms.

Watch for signals from your professor indicating
important material that might show up on the next
test (for example, “This is an extremely important
point...”).

If possible, sit near the front of the class to avoid
distractions.

Review your notes soon after the lecture is over while
they're still fresh in your mind. Be sure to leave room
in your notes written during class so you can add
material you missed. If you have time, copy your notes
after each lecture.

Compare your notes with those of your classmates to
be sure you understood everything and did not miss
any important information.

Attend all lectures.

Use a tape recorder if you have trouble catching
important points.

If your professor talks too quickly, politely ask him or
her to slow down.

If you are unclear about a point, ask during class.
Chances are other students are confused as well. If
you are too shy, go up after the lecture and ask, or visit
your professor during his or her office hours.

How to Get the Most Out of What You Read

Before you read a chapter or other assigned readings,
preview the material by reading the main headings or
chapter outline to see how the material is organized.
Pause over each heading and ask a question

about it.

Next, read the first sentence of each paragraph. When
you have finished, turn back to the beginning of the
chapter and read it thoroughly.

Take notes in the margin or on a separate sheet of
paper.

Underline or highlight key points.

Don't skip terms that are confusing to you. Look them
up in the glossary or in a dictionary. Make sure you
understand each term before you move on.

Use the study aids in your textbook, including
summaries and end-of-chapter questions. Don't

just look over the questions and say, “Yeah, I know
that.” Write out the answer to each question as if
you were turning it in for a grade, and save your
answers for later study. Look up answers to questions
that confuse you. This book has questions that test
your understanding of facts and concepts. Critical
thinking questions are also included to sharpen your
skills.

Preparing for Tests

Don't fall behind on your reading assignments.

Review lecture notes as often as possible.

If you have the time, you may want to outline your
notes and assigned readings.

Space your study to avoid cramming. One week before
your exam, go over all of your notes. Study for two
nights, then take a day off that subject. Study again

for a couple of days. Take another day off from that
subject. Then make one final push before the exam,
being sure to study not only the facts and concepts but
also how the facts are related. Unlike cramming, which
puts a lot of information into your brain for a short
time, spacing will help you retain information for the
test and for the rest of your life.

Be certain you can define all terms and give examples
of how they are used.

You may find it useful to write flash cards to review
terms and concepts.

After you have studied your notes and learned the
material, look at the big picture—the importance of
the knowledge and how the various parts fit
together.

You may want to form a study group to discuss what
you are learning and to test one another.

Attend review sessions offered by your instructor or by
your teaching assistant, and study before the session
and go to the session with questions.

See your professor or class teaching assistant with
questions as they arise.
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Take advantage of free or low-cost tutoring offered
by your school, or, if necessary, hire a private tutor
to help you through difficult material. Get help
quickly, though. Don’t wait until you are hopelessly
lost. Remember that learning is a two-way street. A
tutor won't help unless you are putting in the time.
If you are stuck on a concept, it may be that you have
missed an important point in earlier material. Look
back over your notes or ask your tutor or professor
what facts might be missing and causing you to be
confused.

Write and take your own tests. Include all types of
questions.

Study tests from previous years, if they are available
legally.

Determine how much of a test will come from lecture
notes and how much will come from the textbook.
Purchase a study guide, if one is available, and use it to
review material and test our knowledge.

Check out your instructor’s website or the online
resources that accompany this text. Offered are
valuable study aids, such as review questions and
practice quizzes.

Taking Tests

Eat well and get plenty of exercise and sleep before
tests.

Remain calm during the test by deep breathing.

Arrive at the exam on time or early.

If you have questions about the wording of a question,
ask your professor.

Skip questions you can’t answer right away, and
come back to them at the end of the session if you
have time.

Read each question carefully and be sure you
understand its full meaning before answering it.

For essay questions and definitions, organize your
thoughts first on the back of the test before you start
writing. A sample outline may help you get your thoughts
straight and allow you to write a coherent answer.

Now take a few moments to go back over the list. Check off
those things you already do. Then, mark the new ideas you
want to incorporate into your study habits. Make a separate
list, if necessary, and post it by your desk or on the wall and
keep track of your progress.
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