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Carbon Cycle & Global Warming: It’s Gettin’ Hot in Here!

Part I. Cycles

In ecosystems, energy flows from one organism to the next. It is sometimes depicted as a cycle, where energy moves from producers to consumers, and then can be partially replenished by decomposers. 
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THINK ABOUT IT Living organisms are composed mostly of Key Questions
four elements: oxygen, carbon, hydrogen, and nitrogen. These four How does matter move
elements (and a few others, such as sulfur and phosphorus) are the through the biosphere?

basis of life’s most important compounds: water, carbohydrates, lipids,
nucleic acids, and proteins. In short, a handful of elements combine to
form the building blocks of all known organisms. And yet, organisms

How does water cycle
through the biosphere?

cannot manufacture these elements and do not “use them up.” So, What is the importance of
where do essential elements come from? How does their availability the main nutrient cycles?
affect ecosystems? How does nutrient
availability relate to the
H H H primary productivity of
Recycling in the Biosphere primary prods

How does matter move through the biosphere?

Matter moves through the biosphere differently than the way in which ' /

energy moves. Solar and chemical energy are captured by primary b'OQeOChem]CGI cycfl_e °

producers and then pass in a one-way fashion from one trophic level nuirient ¢ nifrogen fixation ¢
LR . denitrification e limiting nutrient

to the next—dissipating in the environment as heat along the way. But

while energy in the form of sunlight is constantly entering the bio- Taking Notes

sphere, Earth doesn’t receive a significant, steady supply of new matter

from space. Unlike the one-way flow of energy, matter is recycled

Vocabulary

Outline Make an outline using
the green and blue headings in

within and between ecosystems. Elements pass from one organism to this lesson. Fill in details as you
another and among parts of the biosphere through closed loops called read fo help you organize the
biogeochemical cycles, which are powered by the flow of energy as information.

shown in Figure 3—-13. As that word suggests, cycles of matter involve
biological processes, geological processes, and chemical processes. Human
activity can also play an important role. As matter moves through these

cycles, it is transformed. It is never created or destroyed—just changed. VISUAL ANALOGY

FIGURE 3-13 Cycles of Matter
Nutrients are recycled through
biogeochemical cycles. These
cycles are powered by the one-
way flow of energy through the
biosphere. Use Analogies How is
the water flowing over the water
wheel similar fo the flow of energy
in the biosphere?
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Look at the diagram to the right to answer the following questions.

1. What is cycling in this diagram?

2. What is the difference between matter and energy in this diagram?

3. Because energy flows in a one-way direction and does not cycle, how is it replaced?

Now that you know that matter cycles through ecosystems, we are going to examine how a certain type of matter cycles: carbon! Look at the picture of the Carbon Cycle below and answer the questions that follow.

4. [image: image2.png]Solar Energy and the Greenhouse
Effect The main force that shapes our
climate is solar energy that arrives as
sunlight and strikes Earth’s surface. Some
of that energy is reflected back into space,
and some is absorbed and converted into
heat. Some of that heat, in turn, radiates
back into space, and some is trapped in
the biosphere. The balance between heat
that stays in the biosphere and heat lost to
space determines Earth’s average tempera-
ture. This balance is largely controlled by
concentrations of three gases found in the
atmosphere—carbon dioxide, methane,
and water vapor.

As shown in Figure 4-1, these gases,
called greenhouse gases, function like glass
in a greenhouse, allowing visible light to
enter but trapping heat. This phenomenon is called the
greenhouse effect. If greenhouse gas concentrations rise,
they trap more heat, so Earth warms. If their concentra-
tions fall, more heat escapes, and Earth cools. Without the
greenhouse effect, Earth would be about 30° Celsius cooler
than it is today. Note that all three of these gases pass in
and out of the atmosphere as part of nutrient cycles.

Latitude and Solar Energy Near the equator, solar
energy is intense as the sun is almost directly overhead

at noon all year. That’s why equatorial regions are gen-
erally so warm. As Figure 4-2 shows, the curvature of
Earth causes the same amount of solar energy to spread
out over a much larger area near the poles than near the
equator. Thus, Earth’s polar areas annually receive less
intense solar energy, and therefore heat, from the sun.
This difference in heat distribution creates three different
climate zones: tropical, temperate, and polar.

The tropical zone, or tropics, which includes the
equator, is located between 23.5° north and 23.5° south
latitudes. This zone receives nearly direct sunlight all
year. On either side of the tropical zone are the two
temperate zones, between 23.5° and 66.5° north and
south latitudes. Beyond the temperate zones are the
polar zones, between 66.5° and 90° north and south
latitudes. Temperate and polar zones receive very differ-
ent amounts of solar energy at different times of the year
because Earth’s axis is tilted. As Earth revolves around the
sun, solar radiation strikes different regions at angles that
vary from summer to winter. During winter in the tem-
perate and polar zones, the sun is much lower in the sky,
days are shorter, and solar energy is less intense.
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THE GREENHOUSE EFFECT

FIGURE 4-1 Greenhouse gases in the
atmosphere allow solar radiation to enter the
biosphere but slow down the loss of reradiated
heat to space. Use Analogies What part of
a greenhouse is analogous to the greenhouse
gases in Earth’s atmosphere?

FIGURE 4-2 Climate Zones Earth’s climate
zones are produced by unequal distribution of
the sun’s heat on Earth’s surface. Polar regions
receive less solar energy per unit area, and so
less heat, than tropical regions do. The tilt of
Earth’s axis causes the distribution of sunlight
to change over the course of the year.
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The diagram shows that CO2 in the atmosphere is taken in by plants during photosynthesis. How do plants use CO2? What form do you think CO2 transformed into?

5. What are the 4 biomolecules that make up living things? Do these biomolecules contain carbon?

6. What role does decomposition play in this cycle?

7. What do you think ‘detritus’ is?

8. Fossil fuels are formed by buried dead organisms that have been under a lot of pressure for a very long time. They are named so because they are basically fossilized carbon. What role does the burning of wood and fossil fuels play in this cycle?
9. Redraw the carbon cycle in your own way (do NOT copy the picture!!)
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Scientists know a great deal about the biological, geological, chemi- FIGURE 3-17 The Carbon Cycle
cal, and human processes that are involved in the carbon cycle, but COFbO"A is found in several large
important questions remain. How much carbon moves through each reservoirs in the biosphere. In the

. . atmosphere, it is found as carbon
pathway? How do ecosystems respond to changes in atmospheric car- di oxidz gas (COy); in the oceans, as

bon dioxide concentration? How much carbon dioxide can the ocean dissolved carbon dioxide; on land,
absorb? Later in this unit, you will learn why answers to these questions in organisms, rocks, and soil; and
are so important. underground, as coal, petroleum, and

calcium carbonate. Interpret Visuals
What is one of the processes that takes

- In Your Notebook Describe one biological, one geological, one carbon dioxide out of the atmosphere?

= chemical, and one human activity that is involved in the carbon cycle.
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Part II. Global Warming

10. What gases are present in the atmosphere?

11. What does a greenhouse do?

12. Looking at the diagram, what is the greenhouse effect?

13. How does the greenhouse effect cause global warming?
14. What two human activities are increasing atmospheric CO2?  How does this affect global warming?

15. How does deforestation affect atmospheric CO2?

16. What would happen if Earth did not have the greenhouse effect?






















