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Antarctica and Greenland Data Analysis Protocol 
Excel: Mac 2004  

 
GRACE data has improved the accuracy of measuring changes in Earth’s ice sheets. In the past, 
it has been difficult to determine the volumes of these massive expanses of ice. GRACE has 
helped us understand the magnitude and the trends in ice sheet changes. 

The objective of the first part of this activity is to produce a graph representing the changes in the 
mass of ice cover on Greenland and Antarctica from 2003 to 2009. Portions of each graph can be 
used to examine whether rates of change have been consistent over this period. The change in ice 
mass for both regions will also be compared. 

 
Documents Required for Exercise 

• antarctica_greenland_data_spreadsheet.xls 

 
Warm-up 

• What do you think is meant by the term “water storage anomaly”?  

 
Graphing GRACE Data 

Use the following protocol to plot Water Storage (mm) vs. Time in scatter plots for both 
Antarctica and Greenland from January 2003 to March 2009.  

1. Open antarctic_greenland_data_spreadsheet.xls using Microsoft Excel. 

2. Select the data values for Antarctic Storage (Column C) starting at the value for 
2003.04 and ending at the value for 2009.13 (Rows 3 through 75). 
 

 
 

3.    From the Standard Toolbar click on the Chart Wizard: 
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 or   
 

If the “Standard Toolbar” is not visible click on the “View” menu and select “Toolbars" 

 

 

 

4.  In the Chart Wizard, pick “XY (Scatter)” from the options and select “Scatter with 
data points connected by lines” from the Chart sub-type menu. 
 

        

5.  Then click “Next” to see a draft of your graph so far.  

 

 

6. To add dates to the x-axis of the graph click on the “Series” button at the top of the 
Chart Wizard. Then click on the triangle to the right of “X values”. This will pop you 
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back to the spreadsheet. Select the data values for time (Column B) starting at the 
value for 2003.04 and ending at the value for 2009.13 (Rows 3 through 75). 

7. Return to the Chart Wizard by clicking on the triangle in the Source Data box. 

 

You should see dates entered along the x-axis of your graph. 

8. Click “Next” to enter labels for your graph. Choose a chart title that describes the 
data, such as “Antarctic Storage vs. Time (2003-2009).” Enter “Time (Years)” for 
the x-axis and “Water Storage Anomaly (mm)” for the y-axis. 

 

    
 

9. After labeling your graph, click “Next” for “Step 4 – Chart Location”. The default 
is to have the graph displayed as an “Object”. This will place the graph as a box 
on top of your data columns where it can be moved around by clicking and 
dragging. The other option, “As new sheet”, will display your graph as a new 
sheet within your Excel file. You can navigate between sheets by clicking on the 
tabs at the bottom of the window. Choose an option and click “Finish”. Take a 
look at your finished graph. 

 

 

Stop and Think 

• Examine your graph of the Antarctic GRACE data. Is there a trend in the 
data?  

• Record your initial interpretation of what you think the graph represents. 
 



!!!!!!!!!!!!!!

GRACE: Tracking Water from Space 

"!#$%%!&'()*+,-!./0(/'!12!3,4/),5!6*041)7! 9!

Adding a trendline to your graph 

10. Select your graph by clicking on it once. Then go to the “Chart” menu and select 
“Add Trendline” 

 

 

 

In the “Add Trendline” Window, under “Type” select “Linear”.  

 

 

Under “Options”, check off “Display equation on chart”. Then click “OK”. 
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10. Record the slope of your trendline and observations about the trend of the data on 
the data table. 
 

Stop and Think 

• What does the slope of your line tell you about the water storage anomaly 
in Antarctica over the six-year period?  

• What are the units of the slope?  

 

11. Repeat steps 2 through 10 for the Greenland data (Columns H and F).  

 

Stop and Think 

• What does the slope of your line tell you about the water storage anomaly 
in Greenland over the six-year period?  

 

 

Analyze the GRACE Data 

12. Record the slope and observations of your trendlines of the Antarctica and 
Greenland ice sheet data from 2003 to 2009 on the data table.  

13.  Repeat the procedure (steps 2 through 10) for each location (Antarctica and 
Greenland) for the time period between January 2003 (Row 3) and the end of 
December 2004 (Row 25). Use your results to complete the appropriate rows in 
your data table. 

14. Repeat the procedure (steps 2 through 10) for each location (Antarctica and 
Greenland) for the time period between January 2007 (Row 50) and the end of 
December 2008 (Row 73). Use your results to complete the appropriate rows in 
the data tables below. 
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Reflection Questions 

• What general patterns do you see in the data from Greenland and Antarctica? 

• How do the graphs from Greenland and Antarctica compare? 

• What are the implications for the living things in these areas? 

• What other implications do you think the data support?  
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Further Analysis of GRACE Data 

The ice sheet problems below will help us understand the magnitude of the changes and 
some of the implications for sea level rise and future actions by humans. 
 

Ice Sheet Problems using GRACE Data  

1. From a recent study on the melting of the Greenland and Antarctic ice sheets, current 
mass change rates are approximately  -230 Gt/year in Greenland and -143 Gt/year in 
Antarctica (for the time period August 2003 through July 2009).  These were computed 
using the same data that you are using, but converted to mass/time. 

-230 – 143 Gt/year = -373 Gt/year  

-373 Gt/year  = -373 x 10^9 tons/year 

-373 x 10^9 tons/year  =  -373 x 10^17 g/year 

a) Compute the rate of sea level rise (in cm/yr)  

Sea Level Rise Equation = Mass/rho/Area of ocean = Volume/Area of Ocean 
Mass is the change in mass in g/year (from above) 
Rho is the density of water (1 g/cm^3) 
Area of the Ocean is 3.61x10^18 cm^2  
 

b) If there will be no acceleration/deceleration in sea level rise during the next century, 
what would be the cumulative sea level rise (in meters) after 100 years? 

2. In the calculation section part a, if sea level rises enough, what is the problem with the 
sea level rise equation?  
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Discussion Questions 

1. How much of New York will be affected by sea level rise if this rate continues? If it 
increases? 

2. What is the driving force behind ice sheet melting? Can we control the melting of the ice 
caps? Can we control (mitigate) sea level rise? If so, how?   

3. What are some precautions people can take now to help reduce ice cap melting? 

4. From this exercise, do you believe climate change will have a significant effect on the 
east coast? The rest of the world?  Explain your answer. 
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GRACE Data Analysis 

Antarctica 

Time Range Slope (Include Units) Description of graph 

1) 2003 – 2009   

2) 2003 through 2004   

3) 2007 through 2008   

 
Greenland 

Time Range Slope (Include Units) Description of graph 

1) 2003 - 2009   

2) 2003 through 2004   

3) 2007 through 2008    

!

 


