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Name: Date:

Lesson 3.2: Reading “Climate Change Solutions”

Human activities are causing the levels of carbon dioxide and methane in the atmosphere to increase
and there are several possible solutions for this serious situation. Today you will learn about some of
the creative ways people are trying to combat climate change and protect the Earth system.

Unit Question

+ What causes climate change?

Chapter 3 Question

* What can be done to stop the carbon dioxide and methane in Earth's
increasing?

ospher m

Key Concepts

« Carbon dioxide and methane in the atmosp human activities,

such as combustion.

Vocabulary

« atmosphere

« carbon dioxide
+ claim

+ climate

+ climate change
« com
+ ene
* human activities
+ methane

* temperature

Digital Tool

« Earth’s Changing Climate Simulation

Earth's Changing Climate—Lesson 3.2
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Name: Date:

Warm-Up

Earth’s climate is getting warmer because more carbon dioxide and methane are being added to
the atmosphere from human activities. There are things we can do to put less carbon dioxide and
methane into the atmosphere.

What are your ideas about how humans can reduce the amount of carbon dioxide and methane they
add to the atmosphere?

94 Earth's Changing Climate—Lesson 3.2—Activity 1
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Name: Date:

Reading “Climate Change Solutions”

1. Read and annotate “Climate Change Solutions.”

2. Choose and mark annotations to discuss with your partner. Once you have discussed these
annotations, mark them as discussed.

3. Now, choose and mark a question or connection, either one you already discussed or a different
one you still want to discuss with the class.

4. After reading, answer the question below.

Rate how successful you were at using your Active Reading skills by respo ing
statement:

As | read, | paid attention to my own understanding and rec d my thoughts'and questions.

[ ] never

[ ] almost never

[ ] sometimes

[] frequently/often
[ ] all the time

Active Reading Guid

you read. Pay attention to your own understanding.

text to make a record of your thinking. Highlight challenging

o Récord questions and make connections to your own experience.
3. Examine all visual resentations carefully. Consider how they go together with the text.

4. Afteryou
the text.

iscuss what you have read with others to help you better understand

Earth’'s Changing Climate—Lesson 3.2—Activities 2-3
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Name: Date:

Revisiting the Anticipation Guide

Turn to page 6 in your Investigation Notebook and review your original response to statement #7 in
the Anticipation Guide.

7. Human actions cannot change Earth’s atmosphere.

Do you currently agree or disagree with this claim? (circle one)

a. agree

b. disagree

Have your views changed throughout the unit? (circle one)
a. yes

b. no

Describe the evidence you would use to support y€ inking abdut this claim.

Earth’s Changing Climate—Lesson 3.2—Activity 4
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Name: Date:

Homework: Investigating Forest Cover in the Sim

All plants take in carbon dioxide, use it to make food for themselves, and release oxygen. Use the
Earth’s Changing Climate Simulation to find out how forest cover affects the amount of carbon
dioxide in the atmosphere.

Predict: If | increase forest cover in the Sim, carbon dioxide will (check one)

[ ] increase [ ] decrease [ ] not change

Test your prediction by conducting two tests in the Human Activities m of the

Test 1:

1. Decrease the population to 2 billion.

2. Run the Sim until the time reaches 20.
3. Increase Forest Cover to high.
4

. Observe carbon dioxide and temperature ig the ke and annotate a sketch of the graph.

In Test 1, what happened to carbon dioxide? What happened to temperature?

Earth's Changing Climate—Lesson 3.2—Activity 5
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Name: Date:

Homework: Investigating Forest Cover in the Sim (continued)

Test 2:
1. Reset the Sim and leave the population at 7 billion.
Run the Sim until the time reaches 20.

Increase Forest Cover to high.

oW N

Observe carbon dioxide and temperature in the graph. Make and anno a sketch of the graph.

In Test 2, what happened t ioxId€? What happened to temperature?

How does forest cover ct the amount of carbon dioxide in the atmosphere?

Why do you think the results were different for these two tests?

Earth's Changing Climate—Lesson 3.2—Activity 5
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Name: Date:

Lesson 3.3: Explaining Possible Solutions

The head climatologist is calling on you to help put together a climate change solutions blog. This
blog will spread the word and inspire people to make these solutions a reality. Today you will explore
one solution in detail and use the Modeling Tool to help you explain this solution and its effect on the
climate in your blog post.

Unit Question

« What causes climate change?

Chapter 3 Question

+ What can be done to stop the carbon dioxide and methane in Earth's at from
increasing?

Key Concepts

« Carbon dioxide and methane in the atmosp e as a result of human activities,

such as combustion.

+ Some ways to stop the increase of ca [ ethane include decreasing
combustion and removing these gases

«  Humans can take actions i
methane in the atmosphere.

Vocabulary
+ atmosphere Imate change *  methane
« carbogfeioxide « combustion « stability
+ chafge s energy * temperature
+ claim + evidence
+ climate * human activities

Digital Tools
« Earth's Changing Climate Modeling Tool activity: Climate Change Solution

« Earth’s Changing Climate Simulation

Earth's Changing Climate—Lesson 3.3 99
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Name: Date:

Warm-Up

One of these Sim tests was run with the Combustion per Person set to high; the other one was run
with Combustion per Person set to medium. Which is which? Select the setting for each graph.

Combustion set to |:| medium |:| high Combustion set to |:| medium |:| high

Time: 43

480ppm
18.5°C

Time

+/  Temperature Surface Ice /| Carbon Dioxide Methane Temperature Surface Ice /| Carbon Dioxide Methane

Explain how you knew which graph was whic

100 Earth's Changing Climate—Lesson 3.3—Activity 1

© 2018 The Regents of the University of California. All rights reserved. Permission granted to photocopy for classroom use.



PROGRAM SAMPLE — For review purposes only

Name: Date:

Rereading About One Solution

Analyzing One Solution to Climate Change

Read about ONE possible solution from "Climate Change Solutions." Your partner will read about a
different solution. You are rereading part of this article so you can better understand one solution,
explain it to your partner, and write about it in your report for WCI.

Highlight helpful information as you read, and then answer the following que

1. Which solution did you read about? (circle one) 2. What kind of solu
a. solar power
b. bikes and transit
c. capturing methane from cows

d. capturing carbon dioxide at power plants oves methane from the

e. reforestation osphere.

3. Explain why the solution is needed.

4. Explain how lution

5. Is this a good solution? Why or why not?

Earth's Changing Climate—Lesson 3.3—Activity 2
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Name: Date:

Modeling One Solution

When your model is complete, press HAND IN.
If you worked with a partner, write their name here:

Use the Modeling Tool activity: Climate Change Solution to create a diagram that shows how the
solution you read about would affect climate. Hand in your finished model and annotate it to help
explain what you included.

Goal: Show how one solution would work to stop carbon dioxide or met [ osphere from
increasing and how it will affect temperature.

Do:
« Select one solution that will stop either carbon dioxide

« Show how this solution would affect energy, car iexXi nd temperature.
Tip:

ideas, complete what you can, press
your model, and add annotations to

+ |fthe Modeling Tool does not allow you to sh
HAND IN in the Modeling Tool to see
further explain your ideas.

Earth's Changing Climate—Lesson 3.3—Activity 3
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Name: Date:

Stable Temperature in the Sim

Sim Mission: Stable Temperature: Keep the temperature as stable as possible (not increasing or
decreasing) until the time reaches 100 or more.

« Usethe Earth’s Changing Climate Simulation and select Human Activities mode.
+ Leave population at 7 billion (close to what the world population is today).

« Adjust Combustion per Person, Livestock per Person, Forest Cover, andggas Capture.

+ When you succeed at the mission, make two sketches: (1) the Earth em and (2) graph
view showing the stable temperature.

* Do not let the temperature reach 30°C.

* Answer the question.

Sketch: the Earth system Sketch: gra

Why do you ctivity settings resulted in a stable temperature? If it helps you

answer, an

Earth's Changing Climate—Lesson 3.3—Activity 4
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Name: Date:

Homework: Blog Post: Climate Change Solution

Dr. Lee asked you to write a blog post that describes and explains the solution you read about in
"Climate Change Solutions." When you write your explanation, remember that the general public is
your audience. Try to be as convincing as possible. Carefully explain the solution, how it would affect
climate change, and why it is needed.

Word Bank
absorb energy
atmosphere enter
carbon dioxide exit
Earth's Changing Climate—Lesson 3.3—Activity 5
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Name: Date:

Homework: Reading “What Are We Doing About Sea Level Rise?”

Read "What Are We Doing About Sea Level Rise?" to learn about how people are preparing for a
future with higher ocean levels. As you read, highlight any information that will help you answer the
two questions below. After reading, use your annotations to help you answer the questions.

1. What are some things that will happen if global sea levels rise?

2. What are the ways coastal cities are preparing for sea leve

3. Why is wetland restoration an effective wa e for'sea level rise?

1. Think carefully a what you read. Pay attention to your own understanding.

2. Asyou read, annotate the text to make a record of your thinking. Highlight challenging
words and add notes to record questions and make connections to your own experience.

3. Examine all visual representations carefully. Consider how they go together with the text.

4. After you read, discuss what you have read with others to help you better understand
the text.

Earth’'s Changing Climate—Lesson 3.3—Activity 5 105

© 2018 The Regents of the University of California. All rights reserved. Permission granted to photocopy for classroom use.



PROGRAM SAMPLE — For review purposes only

Name: Date:

Homework: Check Your Understanding

This is a chance to reflect on your learning so far. This is not a test. Be open and truthful when you
respond.

Scientists investigate in order to explain their observations. You have been investigating why the
climate has been changing. Are you getting closer to understanding what causes climate change?

1. lunderstand how the atmosphere is related to the ice melting. (check on
[ ] yes [ ] not yet

Explain your answer choice.

2. lunderstand what can affect energy entering and exiting th d how this affects

climate. (check one)
[]yes [] notyet

Explain your answer choice.

th system,

3. lunderstand what can happen when energ
[ ] yes [ ] not yet

Explain your answer choice.

|
4. |understand what caus v 0 gases in the atmosphere to change. (check one)
[ ] yes yet
Explainyo

5. lunderstandt tists can only make explanations about things they can observe and
gather evidence about. (check one)

[]yes [] notyet

Explain your answer choice.

6. What about climate change are you still wondering?

106 Earth's Changing Climate—Lesson 3.3—Activity 6
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Climate Change Solutions

Climate
Change
Solutio

combustion. Combustion leads to higher
temperatures on Earth—but not because
fires are hot. The process of burning almost
any fuel puts carbon dioxide (CO,) into the
atmosphere, whether the fuel is coal, oil,
natural gas, or wooden logs. It's this increase
in carbon dioxide that warms the planet.

Combustion, or burning fuel, is the process used to po
Combustion adds carbon dioxide gas to the atmosphe

esses, and cars.

arboridiexide is not the only gas that affects
arth’s climate. Would you believe that

some of the gases that warm the planet

come from inside farm animals? Cows and
other grass-eating animals, like sheep and
goats, produce a gas called methane, which
also warms the planet when it gets into the
atmosphere. Methane is also produced by
industrial sources such as using natural gas to
produce electricity. However, of the methane
put into the atmosphere by human activities,
35% comes from raising grass-eating animals.

Because they warm the planet, carbon dioxide
and methane are known as greenhouse
gases. How do we solve the problem of too
much carbon dioxide and methane in the
atmosphere? Many people have thought

of possible solutions, like capturing carbon
dioxide at power plants, reducing the amount
of methane animals release into the air, and
using more solar power. We may need to use
all of these solutions together if we want to
solve as huge a problem as climate change!

Climate Change Solutions D].
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Part of the Solution: Producing
Less Carbon Dioxide

Solar Power

What energy source is about 93 million miles
away? The sun, of course! Solar power plants
convert light energy from sunshine into
electrical energy. Increasing our use of solar
power can help reduce the amount of carbon
dioxide in our atmosphere. But how? Solar
power isn't taking carbon dioxide out of the
air. How can solar power affect the amount
of carbon dioxide in the atmosphere?

Unlike solar power plants, most power plants
produce electricity by burning fuel—that is,
combustion. Burning fuel releases carbon
dioxide. Solar power plants work differently:
instead of burning fuel for power, they use
energy from the sun. If we can produce
electricity using energy from the sun instead g
energy from burning fuel, we can stop putting
so much carbon dioxide into the atmosphere.

One drawback to solar poweris t
expensive. However, engineers are
to make solar power cheaper. With s
engineering, they hope t@maake solar

dioxide in the atmosp . Most cars burn
fuel through co n, and burning fuel
releases carbon dioxide into the atmosphere.
Even electric cars tend to increase the amount
of carbon dioxide in the atmosphere because
they get energy from being plugged into

an electrical outlet. The electricity they get
comes from power plants, and most power
plants produce electric energy by burning
fuel, which releases carbon dioxide into the
atmosphere. People can keep some of that

D2 Climate Change Solutions

The sun p
dioxide to E3

ides energy withou
s atmosphere

Solar panels like these convert light energy from
the sun into electrical energy people can use in
their homes.

This solar power plant uses energy from the sun’s
light instead of from the combustion of fuel.

Climate Change Solutions © 2018 The Regents of the University of California. All rights reserved. Permission granted to purchaser to photocopy for classroom use.
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carbon dioxide from being released by driving
less, no matter what kind of car they have.

How can people stop driving cars so much?
One answer is to find other ways of traveling.
For short trips, people can ride bikes or walk
instead of driving. For longer trips, people can
use public transit—buses, trains, and subways.
These vehicles usually burn fuel (or run on
electricity generated by combustion), but lots
of people can ride them at once. If eight people
are riding a bus at one time, that's one engine
burning fuel to move eight people. If those
same eight people are each riding in a separate
car, that's eight engines burning fuel to move
eight people. Even though transit vehicles often
burn fuel, riding public transit helps reduce the
amount of carbon dioxide we put into the air.

Subways help people get around without driving
cars.

Public transit allows many people to travel using
fewer engines and putting less carbon dioxide into
the atmosphere.

Climate Change Solutions D3
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Part of the Solution: Removing
Carbon Dioxide and Methane

Capturing Methane from Cows

Cows are very good at getting energy from
plants, but the microorganisms that live in
their digestive systems and help them eat
grass also produce a lot of methane—and
that methane has to get out somehow. In
this case, it leaves the cows’ bodies through
burps and farts! In one year, one cow puts
out methane in about the same amount

as one car puts out carbon dioxide.

To reduce the amount of methane cows
produce, some scientists are working on
inventing ways for cows to produce less
gas when they digest their food. Some are
trying to find out whether different diets
for cows might help them put out less
gas. Others are trying to change the way
microorganisms in the cows’ digestive
systems process food. If the microorganisms
produce less methane, so will the cows.

? Phones and light
bulbs don’t burn any they run on electrical
energy. Howev electrical energy had

to come from somewhere. It traveled through
power lines from a power plant. Most power
plants generate electricity by burning fossil
fuels like coal, oil, or natural gas. Burning those
fuels sends carbon dioxide into the atmosphere.

For now, millions of people rely on power

plants for electricity, and those power plants
nearly always release carbon dioxide. What

D4 Climate Change Solutions

Cows produce a lot of
energy from leaving the
the planet to warm.

Most of the electrical energy we use in our homes,
schools, and businesses comes from power plants
that burn fuel.

Big power lines like these carry electrical energy
from power plants to places where it is needed.
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if we could stop that carbon dioxide from
reaching the atmosphere? Some power plants
use complicated processes to capture the
carbon dioxide produced by burning fuel

and store it deep underground. Capturing
carbon dioxide keeps it out of the atmosphere,
which helps stop the planet from warming as
quickly. However, capturing carbon dioxide

is expensive, and we don't know what the
long-term effects might be of burying huge
amounts of carbon dioxide underground.

Reforestation

To reduce the amount of carbon dioxide in
the atmosphere, we can use less energy
and store our carbon dioxide before it
reaches the atmosphere—or we canrely
on a natural process to absorb carbon
dioxide from the air. That natural process
involves trees and other plants.

All plants take in carbon dioxide, use it to
make food for themselves, and release

oxygen. The more plants there are |
world, the more carbon dioxide i

Planting trees, or reforestation, is one way to reduce
the amount of carbon dioxide in the atmosphere.

tree-planting projects are located in places
where people cut down forests in the past.
By replacing trees that have been removed
and planting new trees (even in places
where they never grew before), people can
cause the world’s forests to take in more
carbon dioxide. Reforestation also creates
forest habitat, benefiting many kinds of
animals and plants that live in forests.

Climate Change Solutions D5





