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Lab: The Modern Atmospheric CO2 Record


Procedure A

1. Print ALL graphs and include them in your lab report. 

2. Go to my computer and select classes, then Stern, then Meteorology and open the Excel file  atm_co2.xls. 

3. Familiarize yourself with the location of the stations where the data were collected by checking out the related web sites: Mauna Loa, South Pole, Barrow. 

Question Series A

Describe the similarities found in the graphs of CO2 at each of the locations named in Step 3.  To view the graphs select the graphics link found at each location’s web site.

Describe the differences found in the graphs of CO2 at each of these locations.

What are the units of CO2? 

Look at the Mauna Loa CO2 time series and describe the overall shape of the curve. What are the minimum and maximum CO2 concentrations for the entire record, and when do they occur? 

Procedure B

Make two graphs of the data, one showing all the data, the other showing the last 3 years of the CO2 records. To make the first graph highlight all the data, click on the graph icon (chart wizard) on the toolbar. You should select "xy scatter" from the list and any of the line graph options from the Chart sub-type list.  

To make the second graph select only the first two columns and only from 1990 onward.

Add a trendline by right clicking on each of the line graphs and selecting add trendline.  For type select linear and for options select display equations. Using the regression equation, extrapolate CO2 concentrations to the year 2100 by substituting 2100 into the equation for x.

Question Series B

Measure the time for each cycle.  How many months long are they? 

What might be the cause of the annual cycle of CO2 decrease and increase?

When do maxima and minima occur at the individual stations? Why? 

Do you see any differences (for example, in the amplitude and timing) in the oscillations in the three CO2 records? Can you explain the differences? 

Procedure C

Review the animation showing monthly variations in plant growth (150 is greatest growth, 0 is least, white areas indicate no data). Discuss these seasonal changes in the context of the CO2 graphs. 

Question Series C

What causes the differences in annual average CO2 concentrations at the sites? 

What is responsible for the long-term change in CO2 concentrations measured at Mauna Loa? 

How long will it take for CO2 to rise by 50% of the last measurement at this rate (substitute the amount of CO2 for Y in the chart equation and solve forX). 

So far, you have assumed that the rate of increase in CO2 is constant. Is there evidence that the rate is actually systematically increasing or decreasing over the years? Do you have an explanation of this phenomenon? 

