Investigation: Is the Level of Carbon Dioxide Rising?

The Findings from Mauna Loa: 
Carbon Dioxide in the Northern Hemisphere 

As a student assistant, your job is to analyze data from the strip chart recorder and to find the average concentration of carbon dioxide for each month.   It takes many hours of measuring, recording numbers, and calculating to find a monthly average from all that data!  You have summarized the monthly data averages from two 
years in two columns as below. Looking at the table you realize it is difficult to interpret.  Having the data in a graph rather than a table would enable you to readily see if changes occur over time, if there is a pattern, or an unusual variation. 

The Findings from the South Pole: 
Carbon Dioxide in the Southern Hemisphere 

“Hold it!” you might say.  “Carbon dioxide levels seem to vary with the seasons.  However, Mauna Loa is in Earth’s Northern Hemisphere. When we are having summer in the Northern Hemisphere, people who live in the Southern Hemisphere are having winter.  I wonder if the yearly variation in the concentration of carbon dioxide is the same in the Southern Hemisphere as it is here on Mauna Loa?” Before reporting your data, you log onto the computer and look for a file of data from a Southern Hemisphere station also assigned to monitor carbon dioxide concentration.  Got it!  
There is a carbon dioxide monitoring station at the South Pole!  According to the computer log, the South Pole observing station is on an ice- and snow-covered plateau over a mile and a half above sea level, and about 7 miles from the pole.
To evaluate the data recorded from the South Pole and Mauna Loa in 2006 and 2007, we are going to Graph the following data on one graph in the computer program EXCEL. 

Follow the teacher instructions to make a graph from the data below. 

  Carbon Dioxide Levels at South Pole and Mauna Loa in 2006 and 2007
	
	South Pole 2006
	South Pole 2007
	Hawaii 2006
	Hawaii 2007

	Jan.
	377.81
	379.16
	381.38
	382.45

	Feb.
	377.54
	379.23
	382.03
	383.68

	Mar.
	377.53
	379.20
	382.64
	384.23

	Apr.
	377.75
	379.51
	384.62
	386.26

	May
	377.93
	379.83
	384.95
	386.39

	June
	378.29
	380.21
	384.06
	385.87

	July
	378.79
	380.62
	382.29
	384.39

	Aug.
	379.19
	381.11
	380.47
	381.78

	Sept
	379.23
	381.43
	378.67
	380.73

	Oct.
	379.25
	381.59
	379.06
	380.81

	Nov.
	379.28
	381.54
	380.15
	382.33

	Dec.
	379.36
	381.58
	381.75
	383.69


QUESTIONS For Mauna Loa CO2  Graph

1. What pattern is shown in the data? 

2. During which months does the concentration of carbon dioxide seem to increase?  How might you explain this increase? 

3. During which months does the concentration of carbon dioxide seem to decrease?  How might you explain this decrease? 

4. During which months would you expect plants to be most actively growing?  Would they be absorbing or releasing carbon dioxide when they are actively 
     growing?  Why? 

5. During which months would you expect leaves to be falling, and annual plants to be dying?  Would plants absorb or release carbon dioxide when they lose their leaves, die, and decay? 

6. Does the data support a connection between plant growth cycles and atmospheric concentration of carbon dioxide or some other causes?  Explain your ideas. 

QUESTIONS For South Pole CO2 Graph

7. Is the Mauna Loa graph similar or different than the South Pole graph?  Explain.  
8. If peaks and valleys do occur, do they occur at the same times as at Mauna Loa? 

    (remember the southern and northern hemispheres have opposite seasons) 
9. Is there a big a difference between the maximum and minimum concentration 
    at the South Pole as at Mauna Loa? 

Results from the Past 30 Years 

Look again at your graph of the concentration of carbon dioxide during 
2006 and 2007.  In addition to the seasonal changes in the level of carbon 
dioxide, can you also detect a trend?  To observe this trend over a longer 
period of time, let’s look at the findings  Mauna Loa station and the South 
Pole for the period 1975 to 2005. 
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QUESTIONS 

10. Refer to the graph on this page and estimate the average 
concentration of carbon dioxide in the atmosphere during the year 
1975.  How many parts per million (ppm) were measured that year?  
11.   Estimate the average concentration of carbon dioxide in the 
atmosphere during 2005.  How many ppm were measured that year? 

12.   By what percentage has the carbon dioxide concentration increased 
since 1975?  (Percentage equals the increase in ppm divided by ppm 
in 1975, times 100.) 

