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Dust and Biological Aerosols from the Sahara and Asia Influence Precipitation in the 

Western US 

 

STUDENT ACTIVITY 

 
Visualizing and Analyzing the Experimental Data Associated with Figure 1. 

 

 

Learning Objective: In this exercise, students will explore the visual display of experimental 

data. It is expected that students will be able to discern trends from graphs – specifically, 

atmospheric conditions that relate to the formation of frozen precipitation and make predictions 

based on their conclusions. 

 

Prior Knowledge and Skills Required:  Students should be familiar with the general circulation 

of the atmosphere and the process of cloud formation. Students should also have a working 

knowledge of Microsoft Excel (or a similar spreadsheet application). 

 

General Instructions:  Download the supplementary Excel document (.xls file) titled “SITC 

CAICE Activities for Figure1_FOR STUDENTS.” Under the tab labeled “Figure 1 – Students” 

you will find the data set collected and used by the researchers to create Figure 1 in the text.  

Note that the multiple data points acquired during Storms 4 and 5 have been averaged for 

purposes of clarity. For a description of each of the headers, see the “Glossary” tab.  Before you 

begin this activity, be sure to create a new file to which you’ll save your data analysis, using the 

format “Activities for Figure1_[Teachers last name]_[your initials].”  Save early and save often 

to prevent losing your work! 

 

 

PART I. 

 

1. First, we will examine the Dust+Bio Precipitation Residues.  To start, “Insert” a new chart in 

the Excel sheet.  Select the Dates (x axis; in gray) and Dust+Bio Precipitation Residues (y axis; 

in blue) columns and create a line graph.   

 

2. Next, add a new data series to the chart from above, selecting the Date (x axis; in gray) versus 

Snow/Graupel/Hail Percent Precipitation (y axis; in tan) columns.  

 

3. Right click on the Snow/Graupel/Hail data series, go to “Format Data Series,” and on the 

“Series Options” tab select “Secondary Axis” so the data are each plotted on their own axis.   

 

4. Label the axes (include units!), add a legend, and provide a title to your graph.   

 

Follow-up Questions:  When do these data points follow the same trends?  When do they not?  

What inferences can you make from this set of experimental data? 
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PART II. 

1. Next, we will look at the effect of Cloud Top Temperature by creating a new chart in Excel.  

Start by plotting the column Dates (x axis; in gray) versus the column Cloud Top Temperatures 

(y axis; in green). 

 

2. Add a new data series to the same plot, selecting the Date (x axis; in gray) versus 

Snow/Graupel/Hail Percent Precipitation (y axis; in tan) columns. 

 

3. Right click on the Snow/Graupel/Hail data series, go to “Format Data Series,” and on the 

“Series Options” tab select “Secondary Axis” so the data are each plotted on their own axis.   

 

4. Right click on the y axis and select Format Axis.  In the “Axis Options” tab, check the “Values 

in reverse order” box.  The temperature scale is now featured from high (warmer) to low (colder) 

values. Then, right click on the x axis and select Format Axis.  In the “Axis Options” tab, for 

“Axis Labels,” make sure the dropdown box says “High.”  This will move the dates to the 

bottom of the graph for ease of reading. 

 

5. Label the axes (include units!), add a legend, and provide a title to your graph.  You may need 

to move the label of the x axis to the bottom manually by clicking and dragging. 

 

Follow-up Questions:  When do these data points follow the same trends?  When do they not?  

What inferences can you make from this set of experimental data? 

 

PART III.  

 

1. Next, we will look at the effect of Cloud Residue Chemistry.  To start with, we will want to 

combine all the residue types of interest, which are Dust (D), Dust+Bio (DB), and Biological 

(B).  In the first cell of the yellow column labeled “D+DB+B”, type in “=sum(D3,D4,D5)” and 

press enter.  Copy and paste this mathematical treatment to the other cells in the column to give 

you the total percent of cloud residues (excluding “Other”). Note that there are three periods in 

which no data was collected. 

 

2. We will now create a new chart in Excel.  Start by plotting the column Dates (x axis; in gray) 

versus your newly created column D+DB+B (y axis; in yellow). 

 

3. Add a new data series to the same plot, selecting the Date (x axis; in gray) versus 

Snow/Graupel/Hail Percent Precipitation (y axis; in tan) columns. 

 

4. Right click on the Snow/Graupel/Hail data series, go to “Format Data Series,” and on the 

“Series Options” tab select “Secondary Axis” so the data are each plotted on their own axis.   

 

5. Label the axes (include units!), add a legend, and provide a title to your graph.   

 

Follow-up Questions:  When do these data points follow the same trends?  When do they not?  

What inferences can you make from this set of experimental data? 
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PART IV. 

 

1. Let’s reflect:  In this study, which data set(s) exhibit similar trends? In this study, which data 

set(s) exhibit opposing trends?  Overall, what conditions (meteorological, availability of various 

ice nuclei, IN) seem to be important for the formation of frozen precipitation? Do these trends 

imply causation or correlation?  Explain. 

 

2. Let’s extrapolate:  There were 6 storms analyzed in this study.  If there was a 7th storm that 

produced lots of snow, what would you expect to see in the cloud residues?  How important 

would be the cloud top temperature? 

 

3.  Let’s think more about data visualization: In this guided exercise you used the quantitative 

data acquired by the researchers to create line graphs. (a) Note that your x axes do not depict a 

continuous range (equal intervals) of time.  Does this matter? Why or why not? (b) Are there 

other chart types that could be used to represent the data? 

 


