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CARBON, FOOTPRINTS,
AND GREENHOUSES

There are lots of climate terms in today’s conversation - via media, textbooks, and online. It
is important to know what they all mean in order to be climate literate.

Term you hear: Greenhouse gases

Earth’s atmosphere is a natural shield that protects the planet and keeps it hospitable
to life. About one percent of the atmosphere is made up of gases referred to as
greenhouse gases. These gases absorb radiant heat from Earth keeping the planet

warm. Without them, Earth would be frozen and inhospitable.
Greenhouse gases:

- include water vapor, carbon dioxide, ozone,
methane and nitrous oxide
« absorb and reflect heat back to Earth

« are naturally occurring and play a vital role in
regulating the planet’s climate

The Greenhouse Effect
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The balance of greenhouse
gases in the atmosphere
keeps the climate stable.

When the balance changes,

the climate changes.

Term you hear: Greenhouse effect
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About
80-90 percent

of Earth’s natural
greenhouse effect is

due to water vapor. The
remainder is due to carbon
dioxide, methane, and
a few other trace
gases.

atmosphere, but greenhouse gases absorb
some radiant energy. The trapped heat energy warms the lower atmosphere. (The upper atmosphere is actually

colder because the layer of gases keeps the heat from reachingit.)

Term you hear: Carbon dioxide (or CO,)

Carbon dioxide, or €O, isa significant greenhouse gas; it traps
infrared energy and is important in maintaining global average
temperature, which is about 59° Fahrenheit (15°Celsius).
Without water vapor, o, and methane (CH ) (the three most
important naturally produced greenhouse gases), Earth'’s
surface would be about 0° Fahrenheit (-18° Celsius). At this
temperature, the planet would be a much different place.

The level of CO, in the atmosphere has increased nearly 30
percent since the 1750s, when the burning of fossil fuels
became an important part of the industrialized world.

Greenho_ Gas Analyzer

This bar graph shows the
percentages of greenhouse
gases in the atmosphere.
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Scientists are monitoring this increase to see how it might be contributing to global climate change.
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Term you hear: Carbon footprint

At its most basic, a carbon footprint is an estimate of the amount of carbon OOQO
a person uses, directly or indirectly, through the use of natural resources. The
use of carbon releases carbon dioxide (CO,) into the atmosphere. Humans add
CO, through:

«  burning fossil fuel; combustion accounts for 65 percent of the human
contribution

- deforestation; CO, released from trees that are cut and burned or left to decay
accounts for 33 percent of the human contribution

« cement production; the by-products account for the remaining 2 percent of the human contribution

Term you hear: Go green

The “green” movement is a social movement concerned with
environmental issues. “Going green”is a term used to describe Go Green!
living a lifestyle that is conscious of daily decisions that may

impact global warming, pollution, loss of animal habitats, and In place of a motorized
other environmental concerns. ' vehicle, walk or ride your bike

once a week.
Ways to “go green” include:
Find ways to reduce your

home energy bill.

«  save energy

. save water

. use less gas
. eat locally grown food
. reduce, reuse, recycle

Term you hear: Carbon cycle

The carbon cycle is the continuous process by which carbon is exchanged between organisms and the
environment. Plants draw carbon from the air and water from the soil. When the plant dies, decomposers
break down the plant and respire the carbon back into the air. If the plant is eaten by an animal, the animal’s
body will recombine the carbon and it will respire some of the carbon back into the air. If that animal is eaten
by a carnivore, the carbon compounds will be reused and respired back into the air. When the animal dies and
decomposers break down the remaining organic material, the carbon will be respired back into the air.

Each time it is respired back into the air, it becomes available for green plants again. Under certain conditions
where decomposers can’t complete the job and geologic processes bury the organic material, carbon will
accumulate in reservoirs. One kind of reservoir leads to what we now refer to as fossil fuel. When such fuel is
burned, the trapped carbon is released into air again.

m UNITE US ©2010 - 2012 Geophysical Institute, UAF Who Left Carbon Footprints in my Greenhouse?



WNITE Us

NAME: STUDENT WORKSHEET
CARBON, FOOTPRINTS AND GREEN HOUSES

Directions: After you have watched the DIGITAL LECTURE: “Professor Jon Dehn: Volcanoes Leave a Giant Carbon
Footprint,” reviewed the MULTIMEDIA: “Climate Change in the Arctic: Greenhouse Gases” and read the STUDENT
INFORMATION SHEET: “Carbon, Footprints and Green Houses,” complete the following worksheet.

1.

Name two ways Earth'’s surface receives heat energy.
A.
B.

Circle the atmospheric gases that are greenhouse gases.

oxygen helium carbon dioxide nitrogen CFC
methane nitrous oxide neon hydrogen argon
carbon monoxide xenon ammonia water vapor

What makes a greenhouse gas different from other gases present in the atmosphere?

Greenhouse gases play a vital role in regulating what?

Name five ways carbon dioxide gets into the atmosphere.

A. D.
B. E.
C

Why does cold ocean water hold more carbon dioxide than warm ocean water?

The rise in the concentration of corresponds with a rise in global surface
temperature.

Some scientists predict that human contributions to greenhouse gases in the atmosphere could cause a

global temperature change of degrees Celsius in the next 100 years.

What two ways do volcanoes make a contribution to CO, in the atmosphere?
A.
B.
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NAME: STUDENT WORKSHEET
CARBON FOOTPRINT— BRINGING IT HOME (page 1 of 2)

Directions: Read the following questions and circle your answer. Use the scoring instructions on the second page
to calculate your “carbon footprint.”

1. How do you get to school?

A. walk orride a bike B. snow machine or four wheeler C. car D. busorvan
2. What kind of vehicle does your family drive? (If more than one, choose the largest.)

A. none B. snow machine/4-wheeler only C. «car D. SUV,van or truck
3. How often does your family fly in a plane?

A. lessthanonce permonth  B. oncepermonth C. 2-4timespermonth D. once perweek or more

4. What kind of food does your family eat?
A. subsistence B. combination of store bought and subsistence C. store bought
5. How often does your family eat out or order food from a restaurant?
A. never B. onceamonth C. onceaweek D. twice a week or more
6. How much soda do you drink?
A. none B. 1canaday C. 2cansaday D. 3cansadayormore
7. How often does your family do laundry?
A. once per month B. twice per month C. once per week D. twice per week or more
8. Do you get a newspaper or magazine at home? A. No B. Yes
9. Do you turn off the lights when you leave a room? A. Yes B. No
10. Do you turn off your computer and other electronics when they are notin use?  A. Yes B. No
11. What type of fuel is used to heat your house?
A. wood B. propane C. fueloil D. naturalgas
12. Circle each of the things your family owns.
A. cell phone D. computer G. refrigerator
B. TV E. washing machine H. snow machine, 4-wheeler, motor bike
C. DVD player F.  dishwasher I.  boat with motor

Scoring Instructions:
Calculate points for questions 1 through 11:  A=1point B=2points C=3points D=4 points
For question 12, assign yourself 1 point for each item circled.
Add all the points together to determine your “carbon footprint.” Enter the total number of points in #13.

13. Total Carbon Footprint:
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STUDENT WORKSHEET

(page 2 of 2)

Directions: Think about what you have learned about greenhouse gases, co,, and carbon footprints, then answer

the following questions.

14. List two ways that a significant rise in the level of greenhouse gases could affect your community.

A.

B.

15. Review the list of Athabascan cultural values. Select one value and explain
how that value relates to a decision you might make to reduce your carbon
footprint.

16. Use the following information to calculate the amount of CO, you are
contributing to the atmosphere while riding a snow machine or an ATV:

To obtain the number of grams of CO, emitted per gallon of gasoline
combusted, the carbon content of a gallon of fuel is multiplied by the
oxidation factor and the ratio of the molecular weight CO, to that of carbon.

Carbon content of gasoline: 2,425 Atomic Weight

grams of carbon per gallon (prior to

combustion) O = 16
O = 16

Fraction oxidized to CO, is 100 percent +C = 12

Ratio of molecular weight of CO, to CO = 44

carbon is 44/12 2

Athabascan Cultural Values

Self-sufficiency and hard
work

Care and provision for the
family

Family relations and unity
Love for children

Village cooperation and
responsibility to village

Humor

Honesty and fairness
Sharing and caring

Respect for Elders and others

Respect for knowledge and
wisdom from life experiences

Respect for land and nature
Practice of native traditions
Honoring ancestors

Spirituality

(2,425 grams C/gallon) * (100% oxidation factor * 44 g CO2/12 g C) * (1 metric ton/1,000,000 g) = 8.89 * 10-3

metric tons CO_/gallon of gasoline

A. How many gallons of fuel, on average, do you use in a week to run a snow machine or ATV?

B. How many gallons do you use in one year?

C.  How many metric tons of CO, does that put into the atmosphere each year?

17. Approximately how many snow machines and ATVs are there in your community?

18. If everyone in your community uses about the same amount of fuel, how many metric tons of CO, does that

put into the atmosphere each year?
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