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Looking For Another Greenhouse Gas:  
Methane 

Lesson by Judy D'Amore, Marine Science Centers 
Port Townsend and Poulsbo, Washington. 
 
Adapted, with permission from the Climate Protection Institute.  The original 
activity, "Human Activity and Methane Production," appears in Global Warming 
Activities for High School Students, by Dorothy Rosenthal and Richard Golden, 
Climate Protection Institute, Oakland, CA, 1991. 

 

Key Concepts 
1. Production of methane, a greenhouse gas, 
can be linked directly to human activity. 

2. The level of methane in the atmosphere is 
increasing rapidly. 

 
 
 

Background 
Methane (CH4) is a simple hydrocarbon, meaning it is a compound of 

hydrogen and carbon.  Its present concentration in the atmosphere is only 1.68 
parts per million, but is increasing at a high rate.  This is cause for concern 
since methane is an extremely efficient absorber of infra-red radiation.  In the 
next 30 years the concentration of methane in the atmosphere is expected to 
double.  If this happens, the combined warming effect of methane and other 
trace greenhouse gases will equal that of carbon dioxide. 

Analysis of air bubbles trapped in polar ice packs has shown that methane 
concentration in the atmosphere held steady for the last 10,000 years, but 
began to rise about 300 years ago.  Its rate of increase has escalated over the 
past 100 years and now stands at 1% per year, greater than the annual 
increase of carbon dioxide (0.4%). 

There is no clear consensus among scientists about why the concentration 
of methane is rising so rapidly.  Much of it comes from the breakdown of plant 
material in the absence of oxygen, as in swamps, and the guts of termites and 
cattle.  However, much methane is also produced through certain human 
activities which have increased as human population has grown. 

Materials 
For each student: 

• “Looking For Another Greenhouse Gas:  Methane” student activity pages 
• graph paper (unless you ask students to provide their own) 
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Teaching Hints 
“Looking for Another Greenhouse Gas: Methane” introduces your students 

to sources of methane gas in the atmosphere and to changes in atmospheric 
methane concentrations over time. 

Distribute copies of the student worksheet and allow students time to go 
through the questions and graphing activities either individually or in groups.   

Problem 5, the graphing exercise, may require some guidance.  Students 
may not have had experience with the use of two vertical axes on a graph.  You 
may need to model drawing and interpreting such a graph.  Also call attention 
to the irregular intervals between the data points provided.  Caution them that 
the X-axis should still be laid out in regular intervals (50-year intervals, for 
example).  For best resolution, have students number the Y-axes to include 
only the range of values which show up in the data, rather than beginning the 
scale at zero. 

When students have completed the exercise, allow time for a discussion of 
the answers. 

Key Words 
deforestation - clear of forest or trees 

methane - a colorless, odorless, flammable gas, CH4; natural gas  

Answer Key 
1 a. Methane, especially because it is a gas, can readily escape if there are 

leaks in drilling and transportation apparatus.  It may also escape in our 
homes as stoves are turned on and off.   

 

b. Escaped methane goes into the atmosphere. 
 
 

2. Increased human population → need for agricultural land area → 
deforestation → broken wood, dead roots → increased termite population 
→ wood-digesting microorganisms → methane as a digestive waste → 
increased atmospheric methane. 

 
 

3 a. The average American eats about 114 lbs. of beef in a year. 
 

b. The United States population consumed 28,500 million lbs. of beef in 
1990. 
 

c. The beef consumed in the United States in 1990 put 9,500 million lbs of 
methane into the atmosphere. 

 
 

4. As the earth warms, polar regions will warm, releasing methane trapped in 
the frozen ground. 
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5. Sources of methane:  
Wetlands and swamps have been both increasing and decreasing.  

Cultivated wetlands are increasing for production of crops like rice and 
cranberries.  Wild wetlands are decreasing as the land is drained for 
other purposes. 

Cattle have increased due to increased demand for beef products around 
the world. 

Burning of tropical rain forests and tropical grasslands have 
increased to provide more land for agriculture and grazing of cattle. 

Mining and drilling for natural gas have increased due to demand for 
raw materials and fuel. 

Human-made landfills and dumps increased as growing population 
creates an increasing amount of waste. 

Termites and other insects have increased from deforestation.  
(Eventually termites may decline as wood debris is cleared from land) 

Oceans are not increasing or decreasing. 

Lakes have increased through damming of rivers for hydroelectricity and 
flood control.   

Arctic tundra is neither increasing nor decreasing at present, but might 
decrease if polar regions are affected by global warming. 

 
 

6 a. Both population and atmospheric methane are increasing. 
 

b. Human population probably is causing the increase in methane 
production. 
 

c. Both will be extremely high, perhaps off the scale of students' graphs. 
 

d. Current trends might be changed by stabilizing population growth and 
reducing activities which cause methane production, such as items 
listed in question #5.
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Looking For Another Greenhouse Gas:  
Methane 

 
1. The natural gas that we burn in our homes for heating and cooking is about 
90% methane.  It has been released by drilling into trapped underground 
pockets of the gas.   
 

a. How might gas escape in the process of drilling, transportation or as it is 
being used?   

 
 
b. Where does escaped gas go? 
 

 
 
 
Micro-organisms capable of digesting wood live in the guts of termites.  One 

of their waste products is methane.  As deforestation continues around the 
world, the supply of rotting wood has increased.  This abundant food source 
has expanded the termite population, increasing their release of methane to the 
atmosphere. 
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2.  Use the following statements to draw a flow chart diagram which shows how 
they are related through cause and effect.  (Hint: First put them in order.) 
 

Increased atmospheric methane 

Increased termite population 

Increased human population 

Deforestation 

Need for agricultural land area 

Wood-digesting microorganisms 

Broken wood, dead roots 

Methane as a digestive waste 

 
 
 
 
 
 
 
 

Cattle, goats and sheep emit methane as they digest grass and other fibrous 
plants.  Each head of American beef cattle belches out about a third of a pound 
of methane per pound of beef it yields.  (If you add in the carbon released from 
fuels burned in animal farming, every pound of steak has the same 
greenhouse-warming effect as a 25 mile drive in a typical American car!)  
 
3a. The average American eats about 2.2 lbs. of beef every week.  Multiply that 
by 52 to find out how much an average American eats in a year. 

 
 
 
b. In 1990 the population of the United states was about 250 million.  What 

was annual consumption of beef by the population of the United States in 
1990? 

 
 
 

c. If each pound of beef consumed puts 1/3 lb of methane into the 
atmosphere, how much methane was produced by the beef consumed in 
the year 1990? 
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The permafrost of tundra regions and polar ocean sediments contain vast 
quantities of methane trapped by frozen water molecules.   
 

4. How might global warming affect this reservoir of methane? 
 
 
 
5. Below is a list of places where methane is produced.  The list is in order of 
highest to lowest in methane production.  For each item on the list, state 
whether you think it has increased, decreased or remained unchanged as a 
result of human activities.  Give a reason for each of your answers. 
 

a. wetlands and swamps, including land irrigated to grow rice  

b. cattle 

c. burning of tropical rain forests and tropical grasslands 

d. mining and drilling for natural gas 

e. human-made landfills and dumps 

f. termites and other insects 

g. oceans 

h. lakes 

i. arctic tundra 

 
6. On graph paper, construct a chart with the years 1500-2000 A.D. listed 
along the horizontal axis, and Methane Concentration in the Atmosphere (ppm) 
written along the left vertical axis.  Construct a right vertical axis showing 
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World Population (in billions). 

  
 

Plot the data at right as 
two lines on your chart. 
Here's how: 
 
a. graph Atmospheric 

Methane on the left side 
of the vertical (y) axis 
against the Year on the 
horizontal (x) axis. 

 
b. Next, on the same graph, 

use the right side of the 
vertical (y) axis to plot 
World Population against 
the Year on the 
horizontal (x) axis. 
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Questions: 
 

a. Looking at the graph, what can you say about how the two lines have 
changed over time?   

 
 
 
b. What relationship between the population and methane production does this 

graph suggest? 
 
 
 

c. If present trends continue, where will world population and methane 
production be on your graph in the year 2050? 

 

 
 
d. What might change present trends?
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