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About the Series
National Geographic Learning and the National Geographic Society have created a 
ground-breaking series of high school readers to engage and provoke your students to 
think critically about issues facing them today. National Geographic Learning Readers 
bring to life compelling stories, media, photographs, and text from the National 
Geographic Magazine. Through this engaging content, your high school students 
will develop a clearer understanding of the world around them. Some content and 
photographs are mature in nature. You may wish to use discretion when deciding if this 
content is appropriate for your students.

How the Reader Works
Each article in the Reader focuses on one topic relevant to the discipline, in this case, 
Climate Change. The Reader is divided into articles, just like the National Geographic 
Magazine. At the beginning of each article students will read an introduction that 
provides context on the topic of Climate Change. A series of focus questions will 
suggest ideas to students to think about while reading each article, in effect setting 
their purpose for reading. Rich photography, compelling images, pertinent maps, and 
human-interest stories are used throughout the Reader to enhance your students’ 
understanding of each article. After each article is a culminating section that includes 
discussion questions to stimulate both in class discussion and out of class work.

CLIMATE
CHANGE
HUMAN PERSPECTIVES & GLOBAL IMPLICATIONS

Climate Change  |  1

During a 1972 drought in Bangladesh, a farmer dispensed 
 precious water plant by plant.

© 2010 DICK DURRANCE II/National Geographic Image Collection
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FRESH WATER 5

We keep an eye out for won-
ders, my daughter and I, 
every morning as we walk 
down our farm lane to meet 
the school bus. And  wherever 
we fi nd them, they refl ect the 
magic of water: a spider web 
drooping with dew like a rhinestone necklace. 
A rain-colored heron rising from the creek 
bank. One astonishing morning, we had a 
visitation of frogs. Dozens of them hurtled 
up from the grass ahead of our feet, launch-
ing themselves, white-bellied, in bouncing 
arcs, as if we’d been caught in a downpour of 
amphibians. It seemed to mark the dawning 
of some new aqueous age. On another day 
we met a snapping turtle in his primordial 
olive drab armor. Normally this is a pond-
locked creature, but some murky  ambition 
had moved him onto our gravel lane, using 
the rainy week as a passport from our farm to 
somewhere else. 

Th e little, nameless creek tumbling through 
our hollow holds us in thrall. Before we came 
to southern Appalachia, we lived for years 
in Arizona, where a permanent runnel of 
that size would merit a nature preserve. In 

the Grand Canyon State, every 
license plate  reminded us that 
water changes the face of the 
land, splitting open rock des-
ert like a peach, leaving mile-
deep gashes of infi nite hue. 
Cities there function like space 

 stations, importing every ounce of fresh water 
from distant rivers or fossil aquifers. But 
such is the human inclination to take water 
as a birthright that public fountains still may 
bubble in Arizona’s town squares and farmers 
there raise thirsty crops. Retirees from rainier 
climes irrigate green lawns that imperson-
ate the grasslands they left  behind. Th e truth 
encroaches on all the fantasies, though, when 
desert residents wait months between rains, 
watching cacti tighten their belts and road-
runners skirmish over precious beads from 
a dripping garden faucet. Water is life. It’s 
the briny broth of our origins, the pounding 
circulatory system of the world, a precarious 
molecular edge on which we survive. It makes 
up two-thirds of our bodies, just like the map 

Adapted from “Fresh Water” by Barbara Kingsolver: 
National Geographic Magazine, April 2010.

The morality of 
an act is a function 
of the state of the 
system at the time 

it is performed.

THE AMOUNT OF MOISTURE ON EARTH HAS NOT
CHANGED. THE WATER THE DINOSAURS DRANK

MILLIONS OF YEARS AGO 
IS THE SAME WATER THAT FALLS AS 
RAIN TODAY. BUT WILL THERE BE ENOUGH
FOR A MORE CROWDED WORLD?
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On the Louisiana coast, new land is being formed in the Atch-
afalaya River Delta, as river sediment replenishes wetlands. 
Large-scale diversions of  Mississippi and Atchafalaya river 
waters are proposed to feed the marshes but could interfere 
with deepwater navigation and key species like oysters. 

OIL INFRASTRUCTURE

Since the 1940s, oil companies have built thousands of drilling plat-
forms along Louisiana’s coast. Tens of thousands of pipelines con-
nect those rigs to shore. The oil industry pumps $70 billion a year 
into the state; its rigs create a secure habitat for fi sh. But pipeline 
canals speed erosion, and the risk of spills is ever present. 
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SALTWATER INTRUSION

As wetlands sink and fragment, salt water slips 
farther inland, killing the freshwater marshes that 
make up 81 percent of Mississippi River Delta 
wetlands, home to diverse plants and animals. 
Canals dug to accommodate oil pipelines and 
ships speed salt water inland with the tides; faster 
currents increase erosion. 

LIFELESS WATERS

Each summer a “dead zone” of oxygen-starved 
water develops along the coast. Algae blooms, 
fed by nitrogen and phosphorus from animal 
waste and fertilizers from midwestern farms, cre-
ate this zone, which averages about 6,000 square 
miles. The dead zone threatens the Gulf’s rich 
coastal fi sheries.

VANISHING SHORELINE

Fragile marshland soils need replenishment with 
sediment and nutrients, but levees built for fl ood 
control and navigation shoot those substances 
out to sea. Draining swamps for development 
and pumping groundwater cause ground to 
subside, drowning marsh plants and creating 
 expanses of open water. 

3 4 5

ENDANGERED 
WETLANDS

The Deepwater Horizon 
spill is just the latest 
threat to the Mississippi 
River Delta and its inhab-
itants. Both natural pro-
cesses and human inter-
ference have submerged 
more than 2,300 square 
miles of coastal marshes. 
Nonetheless, the area 
is still one of the world’s 
richest river deltas, home 
to shrimp and oyster 
fi sheries, endangered sea 
turtles, millions of birds, 
a multibillion-dollar oil 
industry, and two million 
people. This map details 
the ongoing problems 
that confront the delta.

WILLIAM MCNULTY, NGM STAFF; DEBBIE 
GIBBONS AND MAUREEN J. FLYNN, NG 
MAPS; THEODORE A. SICKLEY

SOURCES: NOAA AND THE NATURE 
CONSERVANCY (LAND COVER); MMS AND 
LOUISIANA DEPARTMENT OF NATURAL 
RESOURCES, OFFICE OF CONSERVATION 
AND OFFICE OF COASTAL MANAGEMENT
(OIL AND GAS INFRASTRUCTURE); 
LANDSCAN 2008 (URBAN AREAS)
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The Common Core State Standards for Writing for Grades 9–10 and 11–12 ask  
students to:

1. Conduct short sustained research projects to answer a question or solve a problem.

2. Gather relevant information from multiple authoritative print and digital sources, using advanced 
searches effectively.

3. Draw evidence from informational text to support analysis, reflection, and research.

WRITING AND RESEARCH PROJECTS

UNDER THE SUN, p. 33
Challenges and Solutions asks students to identify 
one or more consequences of climate change and 
how that might influence the student in his or her 
local environment. Students are asked to propose 
two to three possible solutions to the problems 
they cited and create an argument for the best, 
most realistic and socially acceptable solution.

Using the Common Core standards have students 
do the following:

1. Conduct a short, sustained research project 
to identify the consequences of climate 
change and to propose a solution to these 
consequences.

2. Gather relevant information from multiple 
authoritative print and digital sources, using 
advanced searches effectively to bolster their 
ideas for solutions.

3. Draw evidence from informational text 
sources about climate change and global 
warming to support student analysis, 
reflection, and research.

SAVING ENERGY, IT STARTS AT HOME, p.55
Challenges and Solutions asks students to do 
research using the EPA Household Emissions 
Calculator to estimate the carbon emissions 
generated in the student’s home. Students are 
then asked to propose four or five ways they 
could reduce these emissions and to discuss how 
feasible each proposal really is.

Using the Common Core standards have students 
do the following:

1. Conduct a short, sustained research 
project to identify and estimate the carbon 
emissions generated in the student’s home. 
From this research, the student should then 
propose four or five ways they could reduce 
these emissions.

2. Gather relevant information from multiple 
authoritative print and digital sources, using 
advanced searches effectively to understand 
how feasible each proposal really is.

3. Draw evidence from informational text 
sources to support analysis, reflection, and 
research so the proposal students come up 
with can be written into a persuasive letter 
to parents to convince them to follow the 
student’s plan to reduce carbon emissions.

VIKING WEATHER, p. 75
Social Implications asks students to identify the 
social implications of climate change and how 
various interest groups might be affected. Students 
are then asked to choose one of these groups and 
explore the perspectives of that group. Students 
must then write a press release, give a group 
presentation, or write a blog about the group’s 
interests and concerns.

Using the Common Core standards have students 
do the following:

1. Conduct a short, sustained research project 
to identify the social implications of climate 
change in Greenland and how various 
interest groups might be affected. From this 
research, the student should choose one 
group that is of interest to them.

2. Gather relevant information from multiple 
authoritative print and digital sources, using 
advanced searches effectively to explore the 
perspectives of that group.

3. Draw evidence from informational text 
sources about the social implications 
of climate change so the press release, 
presentation, or blog supports the student’s 
analysis, reflection, and research.

Climate Change  |  9

•	 Each	themed	book	is		
available	as	an	eBook.

•	 Students	experience	images	
in	high	definition.

•	 Embedded	media	brings		
print	to	life.

•	 Meaningful	research	projects	
extend	learning.

•	 Articles	align	to	core	themes.

•	 Common	Core	State	Standards	
for	writing	for	grades	9–12	are	
emphasized.
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Student Resources
National	Geographic	Learning	Reader	Series	presents	the	world,	its	people,	places,	and	
precious	resources	through	compelling	National	Geographic	articles.

•	 Interest	for	Science,	
English	Language	Arts,	or	
Social	Studies	classrooms

•	 5–12	adapted	National	
Geographic	articles	in	
each	title

•	 Amazing	stories,	
exceptional	research,	and	
rich	content
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During a 1972 drought in Bangladesh, a farmer dispensed 
 precious water plant by plant.

© 2010 DICK DURRANCE II/National Geographic Image Collection
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FRESH WATER 5

We keep an eye out for won-
ders, my daughter and I, 
every morning as we walk 
down our farm lane to meet 
the school bus. And  wherever 
we fi nd them, they refl ect the 
magic of water: a spider web 
drooping with dew like a rhinestone necklace. 
A rain-colored heron rising from the creek 
bank. One astonishing morning, we had a 
visitation of frogs. Dozens of them hurtled 
up from the grass ahead of our feet, launch-
ing themselves, white-bellied, in bouncing 
arcs, as if we’d been caught in a downpour of 
amphibians. It seemed to mark the dawning 
of some new aqueous age. On another day 
we met a snapping turtle in his primordial 
olive drab armor. Normally this is a pond-
locked creature, but some murky  ambition 
had moved him onto our gravel lane, using 
the rainy week as a passport from our farm to 
somewhere else. 

Th e little, nameless creek tumbling through 
our hollow holds us in thrall. Before we came 
to southern Appalachia, we lived for years 
in Arizona, where a permanent runnel of 
that size would merit a nature preserve. In 

the Grand Canyon State, every 
license plate  reminded us that 
water changes the face of the 
land, splitting open rock des-
ert like a peach, leaving mile-
deep gashes of infi nite hue. 
Cities there function like space 

 stations, importing every ounce of fresh water 
from distant rivers or fossil aquifers. But 
such is the human inclination to take water 
as a birthright that public fountains still may 
bubble in Arizona’s town squares and farmers 
there raise thirsty crops. Retirees from rainier 
climes irrigate green lawns that imperson-
ate the grasslands they left  behind. Th e truth 
encroaches on all the fantasies, though, when 
desert residents wait months between rains, 
watching cacti tighten their belts and road-
runners skirmish over precious beads from 
a dripping garden faucet. Water is life. It’s 
the briny broth of our origins, the pounding 
circulatory system of the world, a precarious 
molecular edge on which we survive. It makes 
up two-thirds of our bodies, just like the map 

Adapted from “Fresh Water” by Barbara Kingsolver: 
National Geographic Magazine, April 2010.

The morality of 
an act is a function 
of the state of the 
system at the time 

it is performed.

THE AMOUNT OF MOISTURE ON EARTH HAS NOT
CHANGED. THE WATER THE DINOSAURS DRANK

MILLIONS OF YEARS AGO 
IS THE SAME WATER THAT FALLS AS 
RAIN TODAY. BUT WILL THERE BE ENOUGH
FOR A MORE CROWDED WORLD?
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HIGHTECH TRASH
Chris Carroll’s article sheds light on a problem that is 
hidden from the average American or European’s view, 
despite its size. Our throwaway culture, combined 
with the short life-span of our electronic devices and 
a system that encourages the export of highly toxic 
e-waste to developing countries, has resulted in a large-
scale market in those nations who—legally or illegally—
accept and reuse or resell the components of our toxic 
trash.

As you read “High-Tech Trash,” consider the following 
questions:

• What factors contribute to the market for e-waste in 
developing countries?

• Why is so little e-waste recycled by the nations of the 
developed world? 

• In what ways have efforts to regulate high-tech trash 
failed in Europe and the United States?

• What hope do new business models offer for safer 
alternatives to shipping toxic e-waste overseas, and 
what steps must be taken in order to create viable 
alternatives?
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HIGHTECH 
TRASH

Photographs by Peter Essick
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•	 Questions	set	a	purpose		
before	reading.

•	 Culminating	questions	
ensure	understanding.

•	 Students	develop	an	
appreciation	of	the	world	
around	them.

•	 Rich	photography

•	 Pertinent	maps	and	data

•	 Human	interest	stories
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Interactive Student Resources
Download	your	Vital	Source	Bookshelf	App	and	access	National	Geographic	Learning	
Reader	Series	eBooks!	It’s	as	easy	as	1-2-3!	

1. Set up your Vital Source account.
2. Get your eBook Access Code.
3. Download the Vital Source Bookshelf App for your device, log in, and find your eBook. 

You’re	ready	to	discover	the	world	through	National	Geographic	Learning!	

•	 eBook	includes	rich	media.

•	 Scroll,	zoom,	and	tap		
your	iPad	or	Android		
tablet	for	a	more		
interactive	experience.

•	 Enjoy	the	online		
experience	24/7!

46 GREEN

the region’s aquifers, the river only runs dur-
ing the monsoon fl oods in summer. Th e rest 
of the time the Sabarmati is what I saw last 
February—a dry, dust-shrouded scar inhab-
ited by tens of thousands of people living in 
fetid squatters’ shacks.

A few hundred miles to the north, in 
 Rajasthan’s Sariska Tiger Reserve, is another 

vision. Th ere, in an arid mountain valley where 
residents once walked two miles to fetch water, 
Rajendra Singh has helped  villagers construct 
several low dams. Where once there was a dry 
creek bed, now there are reservoirs. Lined by 
palms and looking very much like an oasis, 
their waters off er people what they have lacked 
for decades—a cool drink, close at hand.

WATER BLUES OR A BLUE REVOLUTION?
Water is momentarily plentiful for a boy in the gush of a Calcutta well, 
but as he grows into a man, India’s water situation will likely go from bad 
to worse. Another two billion people will need food and water by 2025. 
Will the planet have enough water? Th at depends on how wisely it’s used.

GR_Article04.indd   46 20/03/12   7:12 AM

WATER PRESSURE 47

Discussion Questions

• In what ways do the individual needs 
of different regions require unique 
solutions to water shortages?

• What role do innovative people play 
in reducing water distress around the 
world, compared to the role larger 
organizations might play?

• To what extent can education provide 
alternatives to profl igate water use?

• How important is governmental 
intervention in changing water use among 
individuals, communities, and beyond?

Writing Activities

• Write an essay that evaluates the 
success of one innovative approach to 
water stress presented in this article. 
Explain whether or not this approach 
can be applied successfully in other 
regions or situations. If it can, offer some 
suggestions about how and where 
it might be successfully applied. If it 
can’t, explain why not, and offer some 
suggestions about what is needed to 
bring different approaches to other areas.

• Do the creative approaches presented 
in this article inspire hope for larger 
and more widespread solutions? 
Write a position paper that argues 
whether or not we should be hopeful, 
supporting your viewpoint with clear 
evidence and well-chosen examples from 
the article and from your experience.

• Do you see government and conservation 
groups as allies or adversaries in solving 
water shortages at the community level 
and/or the national level? Write an essay 
that analyzes the roles as you see them 
and offers some suggestions about what 

is required for them to work effectively 
toward solutions.

• Write an essay that argues for or 
against aggressive water restrictions in 
your community. Examine the needs 
and the challenges carefully. What 
obstacles might arise if such measures 
were taken, and how might these be 
addressed in a realistic program to 
conserve water in your area?

Collaborative Activities

• Working with one or two partners, 
examine the dilemma stated on page 45: 
“How to balance human needs the 
requirements of natural systems 
that are vital to sustain life on earth.” 
Discuss possible reasons for giving 
preference to one or the other. Based 
on your discussion of the needs of both 
humans and the systems that support 
life on earth, write a paragraph together, 
explaining each side of the problem and 
offering some well reasoned suggestions 
as to how we might address this 
dilemma in the next decade.

• Form small groups whose members live 
near each other. Discuss the relevance 
of global water shortages to your 
region and/or the specifi c community 
in which you live. In what ways do your 
community’s needs relate, or not, to 
global water shortages. Write a letter 
to your local newspaper that brings 
attention to the global water problems 
that may not otherwise be apparent 
to the typical American. Explain what 
members of your community should 
know about the world’s water problems 
and what they can do, as a community, 
to improve conservation.
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THE REDWOODS 
POINT THE WAY
In his essay, J. Michael Fay’s personal investigation of 
the status of the U.S. redwood forest tells a story of over 
a century of devastation “shaped by greed and waste.” 
Asking us to question “the wisdom” of past approaches 
to forest management, he provides some compelling 
reasons to reconsider the redwoods as an important 
symbol of why conservation matters and what is at 
stake.

As you read “Th e Redwoods Point the Way,” consider 
the following questions: 

• How much old-growth redwood forest remains?

• Why, according to Fay, is the recovery of redwood 
forests important?

• What is Fay’s purpose in connecting the policies of 
President Theodore Roosevelt at the beginning of the 
20th century and those of President Obama at the 
onset of the 21st century?

© 2009 MICHAEL NICHOLS/National Geographic Image Collection
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THE 
REDWOODS 

POINT 
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Under the Sun (1990) p. 2
Over two decades ago, it was readily 
acknowledged that Earth’s climate was changing 
and greenhouse gases were influencing the 
change. National Geographic first covered this 
story in the 1970’s and then again starting in the 
1990’s.  Under the Sun offers a comprehensive 
summary of the state of the science and debate as 
it was known in the 1990’s.

Saving Energy: It Starts At Home (2009) p. 34
How can your students make a difference in the 
fight against global climate change? Your students 
can make a difference by working with their 
families to take control of their energy usage 
by increasing efficiency and reducing energy 
consumption. Saving Energy: It Starts At Home 
follows three families that make a pledge to 
reduce their carbon footprint.  It was a challenging 
enterprise, but these families were successful.

Viking Weather (2010) p. 56
Greenland plays a very key role in the future of 
global climate change. A huge ice sheet that is 
rapidly melting covers Greenland. This melting 

glacier could raise the sea level significantly, 
flooding coastal communities across the globe.  
Viking Weather gives the unique perspective 
of the land that the Viking found when they 
colonized this land mass and how the people of 
Greenland today look at the positive aspects of 
global warming for their survival.

The Coming Storm (2011) p. 76
What is a climate refugee? What will the planet 
do with 250 million of these people? The Coming 
Storm details the challenges facing the people of 
Bangladesh, who has a growing population and 
a shrinking land mass because of global climate 
change.

Can China Go Green? (2011) p. 100
China is the biggest producer of greenhouse gases 
in the world, yet this nation is also embracing 
renewable energy. Despite these efforts, pollution 
is still a major problem facing the Chinese 
government and its people. Can China Go Green? 
offers students an inside look at how China uses 
and manages its resources, and why it makes a 
difference to the rest of the world.

Under the Sun
greenhouse effect, carbon dioxide cycle, carbon 
cycle, ozone, methane, chlorofluorocarbons,  
solar bombardment

Saving Energy: It Starts At Home
carbon dioxide emissions, BTU, vampire power

Viking Weather
ice sheet, agronomy, fiord, fon

The Coming Storm
climate refugee, mass migration, geopolitical 
chaos, salinity, coastal aquifers

Can China Go Green?
per capita emissions, national priority, renewable 
energy technologies

For each article, have students use the word 
list above as a starting point for vocabulary 
comprehension. As students read each article, 
they will find the above words in context. Students 
should write down their understanding of the 
word from this context, the page they found 
the vocabulary word on and the sentence that 
provides the context.

For each article students should also write down 
in their student notebooks that they found difficult 
to understand. Students should attempt to define 
the word based on the context provided in the 
article, the page that the word is found on, and the 
sentence that provided the context definition for 
the word.

At the end of each article, review the vocabulary 
along with the Discussion Questions and the other 
parts of the article review.

ARTICLE SUMMARIES

VOCABULARY SUPPORT
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Your above level students are fully capable of 
handling the challenging reading of National 
Geographic Magazine articles, interpreting the 
graphics that accompany the articles, and drawing 
meaningful conclusions about the content of the 
articles.

Above level students may be assigned all of the 
“As You Read” questions that begin each article in 
this reader.  These questions set the purpose for 
reading and get your students thinking critically 
about the articles in advance.  Have students 
write each question down in a student-generated 
notebook. As they read each article, students 
should write down information that addresses the 
pre-reading question. If you feel that a “Building 
Background” lesson is in order on the topic, all 
students at all levels should participate.

Above level students may also be assigned the 
complete, three-section article review that follows 
each article in this reader. Students can write 
down answers to the Discussion Questions for 
comprehension checks or these can be used as 
discussion topics for the whole class. Challenges 
and Solutions and Social Implications provide 
perfect opportunities to engage students in a 
significant writing exercise.  Each of these end-of–
article sections allow students to think critically 
about the issue the National Geographic Learning 
Reader has raised and to express their own 
opinion about the issue.

Your expectation for the Above Level student 
is that all questions and writing assignments 
are given careful thought, articulated with facts 
from the article, and writing assignments should 
include conclusions and student opinions.

Your on level students should be capable of 
handling most of the challenging reading 
of National Geographic Magazine articles, 
interpreting the graphics that accompany the 
articles, and drawing meaningful conclusions 
about the content of the articles. You may wish to 
have your on level students preview each of the 
articles before reading, write down any questions 
that they have, and address these questions as a 
whole class group.

On level students may be assigned all or some of 
the “As You Read” questions that begin each article 
in this reader, depending on your level of comfort 
that these students can successful master the 
content presented in each article.  These questions 
set the purpose for reading and get your students 
thinking critically about the articles in advance.  
Have students write each question down in a 
student-generated notebook. As they read each 
article, students should write down information 
that addresses the pre-reading question. If you 
feel that a “Building Background” lesson is in 
order on the topic, all students at all levels should 
participate.

On level students may also be assigned the 
complete, three-section article review that follows 
each article in this reader. Students can write 
down answers to the Discussion Questions for 
comprehension checks and these can be used as 
discussion topics for the whole class. Challenges 
and Solutions and Social Implications provide 
perfect opportunities to engage students in a 
significant writing exercise.  Each of these end-of–
article sections allow students to think critically 
about the issue the National Geographic Learning 
Reader has raised and to express their own 
opinion about the issue. Before students begin the 
writing process, review these sections with the 
class to ensure that all students understand the 
assignments before beginning.

Your expectation for the On Level student, like that 
of the Above Level student, is that all questions 
and writing assignments are given careful thought, 
articulated with facts from the article, and writing 
assignments should include conclusions and 
student opinions.

Above Level Reader Support

On Level Reader Support

DIFFERENTIATING INSTRUCTION  
THROUGH NGL READERS
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•	 Article	summaries	provide	the	perfect	background.	

•	 Vocabulary	support	ensures	comprehension	and	use	
of	the	word	in	context.

•	 National	Geographic	Learning	Reader	Series	is	the	
perfect	fit	as	a	supplement	to	your	high	school	
courses	and	electives.

•	 Differentiated	instruction	is	provided	for	every	theme.

•	 Suggested	answers	to	discussion	questions		
support	a	lively	class	discussion.

•	 Correlations	to	content	standards	validate	the	high	
quality	of	each	article.
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This series brings learning to life by featuring 
compelling images, media, and text from National 
Geographic. Through this engaging content, students 
develop a clearer understanding of the world around 
them. Published in a variety of subject areas, the 
National Geographic Learning Reader Series connects 
key topics in each discipline to authentic examples and 
can be used in conjunction with most standard texts or 
online materials available for your content areas.




