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Introduction: The Challenge of a Unified Response

€CThis is all wrong. I
shouldn’t be up here.
I should be back in
school, on the other side
of the ocean. Yet you all
come to us young people
for hope. How dare
you!... For more than
thirty years the science
has been crystal clear.
How dare you continue
to look away, and come
here saying that you’re
doing enough when the
politics and solutions
needed are still nowhere
in sight.... We will not
let you get away with
this. Right here, right
now is where we draw
the line. The world is
waking up. And change
is coming, whether you like it o

—Greta Thunberg, s
Nations Clim

Greta Thunk
Climate G

Greta Thun!
at the United Nation

elegates of governments
from across the world ¢ red the attentiomgof the
public. Sixteen-year-old Thunberg was part of a
larger movement made up of young climat ge
activists around the world t a tests in
over one hundred countrie

The United Nations co t to addressing
climate change began in 1992 at arth Summit
in Rio de Janeiro, , where leaders and offi-
cials of 172 countr t o establish an agenda to
address globa onmental issues. At the Earth
Summity 16 ents agreed that climate
and dangerous problem.

196 countries have signed the

ions Framework Convention on Climate
NFCCC), promising to work together

to reduce or prevent increases in the amounts of
greenhouse gases (the gases that cause climate
change) in the atmosphere. The UNFCCC set in
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nited Nations (UN)

mate change conferences that

ping responses to climate change that
ble to all members of the international
nity is no easy task. The challenge is to

into account the many different concerns of
ountries, ordinary people, businesses, and activ-
ists in creating an effective set of policies to address
this shared problem. While scientists argue that
human-caused climate change is an increasingly
urgent matter, government policy makers disagree
about the severity of the threat and how to respond.

t

These disagreements have made it difficult for
national governments to develop a unified response
to climate change, even after more than twenty-five
years of United Nations meetings and conferences.
The slow pace of this process has led people and
groups outside of national governments to develop
their own responses.

Today, organizations and individuals are find-
ing ways to raise their voices and create change.
Local governments around the world are designing
plans to help their communities adapt to the new
conditions caused by climate change. Several U.S.
state governments have voluntarily adopted stricter
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environmental standards. Nongovernmental orga- o How does climate change affect different
nizations (NGOs) and activists work to influence regions of the world?
policy and educate the public. Corporations are

i . oo R o Who is vulnerable to climate change?
seeing business opportunities in providing more

environmentally friendly products. o Who is responsible for climate change?
In the coming pages, you will explore the » Howcanthe .international f:omm}lnity
pressing need for an effective response to climate resp O.Hd to climate change in a fair and
change and take on the challenge of determin- effective way?
ing what that response should be. You will begin After completing your readings, you will have
by examining the causes and effects of climate a chance to grapple with these same questions
change and by analyzing the efforts to respond to during a climate conference simulation with you
this global problem. You will explore eight case classmates. You will take on the roles of n.o
studies that show how different parts of the world leaders, re ntatives of NGOs, and tech

are experiencing a changing climate. The readings
highlight many of the issues that make developing
a unified response to climate change so difficult. As
you read, keep these questions in mind:

and discuss questi

nal
Ny

Gabriel Civita Ramirez (CC BY-SA 2.0).

A climo otest in Providence, Rhode Island, September 20, 2019. More than six million protesters worldwide
joined ifithe Global Climate Strike of September 20-27, 2019. Yellow signs represent the Sunrise Movement, a
network of youth climate activists who are primarily in their teens and twenties. The Sunrise Movement promotes
the Green New Deal, a proposed climate policy that seeks to address climate change and economic inequality in
the United States.
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Part I: Effects on Living Things 7

Climate Change’s Effects on Living Things

Obijectives:

Students will: Work in groups to consider how
climate change will affect a variety of plants and
animals in the United States as well as the services
these organisms provide to people.

Practice communication and presentation
skills.

Visually represent connections between cli-
mate change and its effects on plants, animals, and
people.

Required Reading:
Students should have read the Introduction
and Part I of the reading and completed “Study
Guide: Facts and Information—Introduction and
Part I” (TRB 3-4) or “Study Guide: Analysis and
Synthesis—Introduction and Part I” (TRB-5).

Videos:

There are short, free videos desij
be used with this lesson at <www.

climatechange>.
Handouts:
“Organism Pr RB
“Effects of Clim ange Graphic Organizer

(TRB-23)

“Diagramming Connections” (TRB-,
tional)

op-

In the Classroom:
1. Focus Question—Wr uestion “What
are the effects of climate change?Zon the board.
r reading to generate a
imate change will have.
rd. You may also want to
e Choices videos for this les-
ere are any effects of climate
to add to their list.

r four. Distribute different profile and
question pages from the “Organism Profiles”
(sugar maple trees, honey bees, lobsters, cod, corn,

WWW.CHOICES.EDU
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mangroves, and salmon) to each group as well as
the “Effects of Climate Change Graphic Organizer.
You may want to give each group one “Organism
Profile” or give some groups two. Explain that each
group will be learning about different organisms,
or living things, that live in and around the United
States. Students will make predictions about how
climate change will affect those organisms and wh

those effects are important to people. Each grou
should rea follow the instructions o
lete

>

ganism Profiles’ heir
ave each
f what
Heir ed nism(s) to

ividually fill in the

§ groups are present-

the elass. Instru
t of the graphic

ing Connections—After each

, have everyone come together
Explain that the class will now

o create a web diagram on the

shows the relationships between climate

nd its effects on living things. Start with

te change in the center and ask students to

p you create a diagram to show how climate

change, its effects, the organisms they learned

about, and people are related by linking each

with arrows. See the incomplete sample of a web

diagram on the next page for an idea of what this

could look like.

Reassure students that it is okay if the diagram
gets messy. Encourage students to reference their
notes as well as the list of climate change’s effects
they generated at the start of class. Students should
be prepared to explain the relationships depicted in
the diagram.

“Diagramming Connections” (TRB-24)
includes some ideas of terms and characters to
include in the web diagram. You can choose to give
this sheet to students, or you may want to use it
as a guide for yourself in prompting the class with
some of the specific people and professions listed.
You may also want to ask students to come up with
their own characters to add to the diagram or chal-
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lenge them to think about where they might put
themselves in the diagram.

5. Class Discussion—After finishing the
diagram, have students reflect upon the process of
making predictions about how climate change will
affect living things. Did any themes emerge regard-
ing how climate change’s impacts on plants and
animals relate to its effects on people? Were stu-
dents surprised by any of these connections? Was
it difficult to make predictions about how living
things might be affected by climate change? Why or
why not? What other information would have been
useful in order to make more accurate predictions?
Is it possible to learn this type of information, and
if so, how might students go about finding it?

Suggestions:

It may be helpful for students to have Part I of
the reading available as they complete this activit
It may also be useful to project or have student
reference a basic map of the United States.
aging students to annotate the “Organism
marking important concepts as well a
phrases they do not know, may als
completing the exercise.

plete Sampl

\

Glaciers
Melting

S 1 Level
Rise

Warming 2 .

Temperatures
CLIMATE
CHANGE

Flooding

In addition, if you choose to give each group
of students more than one organism from the
“Organism Profiles,” it may be useful to pair the
lobsters profile with the cod profile. The cod profile
could also be given to a group that needs more of a
challenge.

Homework:

Students should read Part IT and complete
“Study Guide: Facts and Information—Part IT”
(TRB 27-28) or “Study Guide: Analysis and Synt

the ways
g plants, animals,

world. The “Pos
be especially

udents see any themes

w climate change is affecting
do the ways climate change af-
world impact human societies?

&b Diagram

Warming Mangroves

Oceans

Extreme
Storms

Family living near the

Flor
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Joshua Mayer (CC BY-SA 2.0)

Name:

Climate Change and Questions of Justice
Part I: Effects on Living Things

Organism Profile: Sugar Maple Trees

Instructions: Read the information below about sugar maple trees. Drawing on this information as well
as what you have already read about the effects of climate change, work with your group to complete “Ques-

tions: Sugar Maple Trees” After completing these questions, fill in the section of the “Effects of Climate Change
Graphic Organizer” about sugar maple trees and prepare a three-minute presentation to give to the class. In the
presentation, your group should summarize what sugar maples are, how climate change might affect them, and

why that is important to people.

Sugar Maple Trees

d F ) - -‘.".'

® syrup. Wood

om sugar maples
is also used to make
furniture, musical
instruments, and hard-
wood floors (including
the floors of basketball
courts and bowling
lanes).

Sugar maples are
known for their leaves
changing colors in

the fall—they go from
green to yellow, peach,
burnt orange, and red.
These colorful leaves
attract tourists to New
England, which helps
the economies of
northeastern states.

an be tapped for syrup when they are forty to fifty years old, and they can live to

be f red years old. It takes a long time for them to grow and reproduce. Also, being trees,
ug cannot move or change locations. In order to change where they exist geographically,
rely on the wind to carry their seeds to new places.

maples are highly sensitive to climate. It is especially difficult for sugar maples to stay healthy
ough warm winters and summer droughts, which are becoming increasingly common in the
southern part of their range. When the trees are unhealthy, their sap contains less sugar, and it takes
more sap to produce each bottle of syrup. Changes in winter and spring temperatures can also alter
when the sap harvesting (or “sugaring”) season begins and how long it lasts.
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Questions: Sugar Maple Trees

1. How might temperature changes associated with climate change affect sugar maple trees?

2. Why are sugar maple trees important to people?

3. Why might it be more difficult for sugar maple trees t irf{geographic range in r se mpera-
ture changes than it would be for animals such a s2

4. Where do you think sugar maple t
why? e

st a century fro ¢ e might they no longer exist and
5. It is critical for maple syrup producer

harvest too early, bacteria may getsinto ees and block sap from coming out. If they start to harvest too

art sugaring (harvesting sap) at the right time. If they start to
late, they miss out on t eatly part of the season, which makes the best syrup. Based on what
you have read about su might climate change affect the businesses of maple syrup produc-
ers?

éO
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Organism Profile: Honey Bees

Instructions: Read the information below about honey bees. Drawing on this information as well as what
you have already read about the effects of climate change, work with your group to complete “Questions: Honey
Bees” After completing these questions, fill in the section of the “Effects of Climate Change Graphic Organizer”
about honey bees and prepare a three-minute presentation to give to the class. In the presentation, your group
should summarize what honey bees are, how climate change might affect honey bees, and why that is important
to people.

Honey Bees
o Honey bees ca
in nearly ever
of the wo
around th
Sout . came
to n tates

e more
our hundred
ago.

cept

hile honey bees

can pollinate nearly
any flowering plant,
some crops, such as
almonds, can only be
pollinated by honey
bees. More than $15
billion worth of U.S.
crops are pollinated by
bees each year. While
they are heavily used in
industrial agriculture,
honey bees still rely on
wild plants in order to
survive.

ForestWander.com (CC BY-SA 2.0)

o Honey bees gather ar owers, which they use to make honey. Through this process, honey
bees get covered with pollen, which they transport from flower to flower, enabling the plants
oney bées have coevolved with many of the plants they pollinate so that they emerge
e after the winter just at the time when flowers are blooming. It is important that this
timin oth so the bees can collect nectar from the flowers as food and so the plants can
suc reproduce.

n ars, honey bees have been emerging from their hives earlier in the year than in the past.
ientists have observed that this seasonal change is more pronounced near cities, where tempera-
are generally higher than in rural areas.

oney bees are vulnerable to extreme cold—even if one winter night gets too cold, they may struggle
to keep all the bees in the hive warm enough to survive.
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Questions: Honey Bees

1. How might temperature changes associated with climate change affect honey bees?

2. Why are honey bees important to people?

3. Honey bees are currently able to live in many differen ofind the world with a ar f climate
conditions. What might this suggest about honeybees t apt to changes i

4. How might climate change affect t when bees emexge fr ir hives in the spring?

he timing and seasonality of many organisms’ lifecycles. But they
ect all plants and animals in the same ways. Why might this cause
bees and the plants they pollinate? Why might this matter for

5. Scientists believe cli change will aff
also know that climate change will
a problem for the relationship bg
large-scale agriculture i

&
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Organism Profile: Lobsters

Instructions: Read the information below about lobsters. Drawing on this information as well as what you
have already read about the effects of climate change, work with your group to complete “Questions: Lobsters.”
After completing these questions, fill in the section of the “Effects of Climate Change Graphic Organizer” about
lobsters and prepare a three-minute presentation to give to the class. In the presentation, your group should
summarize what lobsters are, how climate change might affect lobsters, and why that is important to people.

Lobsters

North Ameri<‘
lobsters are mo

common
northwes

ively warmer
s off the coast of
w Jersey.

Lobsters are economi-
cally very important
in the Northeastern
United States. They are
eaten as a luxury food
item and also attract
tourists to fishing
towns and restaurants.
Lobsters have become
a cultural symbol in
many parts of New
England.

Paula Ouder, Louisiana State University (CC BY 2.0).

o Lobsters have hard em from predators like cod. In order to grow, lobsters molt,
which means the eir shells. When a lobster comes out of its old shell, it is soft and absorbs
water to increase obsters are most vulnerable to being eaten by predators or being
infected with disease still soft after molting. Once it sheds its old shell, a lobster will eat a lot
to obtain the necessaryinutrients to create a new hard shell as quickly as possible. These hard shells
cannot if the ocean is too acidic.

Lobs ensitive to water temperature. The water in which they live needs to be warm

en obsters to survive and have enough energy to molt and reproduce. At the same time,

lo d a lot of oxygen to be dissolved in the water in which they live, and warmer tempera-
es reduce the amount of dissolved oxygen present. If they do not have enough oxygen, lobsters

ie or become more vulnerable to disease. Because of this, lobsters need to live in water that is

arm enough to molt and reproduce but cold enough to get oxygen.

Warmer waters make it easier for the type of bacteria that causes “lobster-shell disease” to thrive and
spread.
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'I4 Part I: Effects on Living Things Name:

Questions: Lobsters

1. How might increasing ocean temperatures associated with climate change affect lobsters?

2. How might increasing ocean acidity levels associated with climate change affect lobsters?

3. Why are lobsters important to people? @

4. Where do you think lobsters wi efitury from now? Where might no longer exist and why?

temperatures affect Qrs and their families in New Jersey? How might

r fishers in Maine?

5. How might warmi

warming ocean te atures affect lo

éO
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Organism Profile: Cod

Instructions: Read the information below about cod. Drawing on this information as well as what you have
already read about the effects of climate change, work with your group to complete “Questions: Cod.” After
completing these questions, fill in the section of the “Effects of Climate Change Graphic Organizer” about cod
and prepare a three-minute presentation to give to the class. In the presentation, your group should summarize
what cod are, how climate change might affect cod, and why that is important to people.

Cod

« Atlantic cod
both the east

rolina coast and as
north as Green-

land.

o Cod have been a staple
of New England’s
fishing industry since
the seventeenth cen-

§ tury. In 1602, English
& fishers even named

= Cape Cod after the

£ highly abundant fish.
;ﬁa Many people still

eat cod today; it is
commonly used in
recipes like “fish and
chips?

o Many stages of t
young cod, and
survive in water that

—especially their reproduction, the growth and development of
ding behaviors—are highly sensitive to temperature. They cannot
warm.

s called phytoplankton are an important food source for young cod as they develop
ing temperatures and circulation patterns of ocean currents may be altering the
ytoplankton. This could make it difficult for young cod to get enough food at this
stage in their life cycle.
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Questions: Cod

1. How might increasing ocean temperatures associated with climate change affect cod?

2. Why are cod important to people?

3. Recently, scientists and people who fish have noticed c0d are disappearing fr
of their range. Why might this be happening?

ern part

4. How might the disappearance of ¢ someregions affect lo ions in those areas? How might

this affect lobster ﬁsl@ ‘

5. Some lobster fishers have recently noti ore black sea bass—a fish that is usually found further south and
is known to eat baby lobsters—i sa ea as lobsters. With this new information, how might you
revise your prediction frof t s question about what might happen to lobster populations?

éO
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