Geology/ENTS 120

Introduction to Environmental Geology

Spring 2002

Dust Bowl Paper Assignment
What caused the Dust Bowl?  Was it drought?  Soil types? Marginal land? Capitalism? Migrant farmers? The Depression? Some combination of these? The purpose of this assignment is to develop and support an alternative to Donald Worster's explanation of the Dust Bowl phenomenon, using your research on 19th and 20th century climate change, and first-hand (or at least contemporary) accounts of the Dust Bowl from government documents, newspapers and periodicals. You'll also want to use Worster's account, of course, and the readings on agriculture and climate change. This assignment offers the chance to integrate these sources.  Your final paper should be between four and five pages of text.  You may also want to include illustrations (graphs, etc.) and these can be appended. I'm interested in seeing you develop and support an argument of your own and, I hope, enjoying the research and analysis along the way.

This project will unfold in sections, beginning with a discussion of Worster’s thesis, followed by library searches to help locate government documents, periodicals, and other sources, followed by an analysis of climate data, followed by reflection and devising the argument you will present in your paper.

A. Finding sources in the library

Class on Friday, April 19 will be in the library.  Meet at the reference desk on the fourth level. Carolyn Sanford and other reference librarians will be teaching us how to find information in government documents, including congressional hearings, and in contemporary periodicals and newspapers. 

Your paper must include references to at least one contemporary newspaper or periodical article and one government document (not including those cited indirectly from secondary sources and not including the USDA publication Soils and Man from 1938). After Carolyn and the librarians have shown you how to access this information, you should spend some time on the weekend developing a thesis statement and a list of primary sources you will use for the paper.  The thesis statement and list is due at class on Monday April 22. 

B. Analyzing Climate Data Using Microsoft Excel

The purpose of this exercise is to see how climate has varied in different parts of North America in the last 100 years or so.  We are going to try to see if we can see any real or spurious "rain follows the plow" effect as well as the climatic signature of the Dust Bowl years. Each pair of students will work on data from one station, as indicated below.  We’ve tried to identify stations with long records and also get good geographic coverage, with an emphasis on the "Dust Bowl" states of Oklahoma, Kansas and Nebraska.  

Finding the data:

Temperature and precipitation records from several stations will be available in the Geology 120 course folder on Fabio early next week. There will be a set of folders, each for a single station, with temperature and precipitation files. (Temperature is measured in degrees C; precipitation in mm.) These files have been designated as Read Only.  Save your working file under a different name.  

Each pair of people will analyze and graph the temperature and precipitation figures from a single station.  Station names and groups will be assigned next week. Also be sure to locate your station on the U.S. Map. Open Excel and create a new worksheet with only your data. (Make a copy of the original data so that you can retrieve the original if something goes wrong.) If you can’t open the .xls file in Excel, get in touch with Mary or a lab assistant right away.  I will try to have text (.txt) files available in the course folder and those may work if the .xls file will not open.  Note that each line of the temperature data contains a station identifier and a year (in the same cell), and a series of twelve numbers, which represent the average temperature each month (beginning in January). The precipitation data are set up the same way, except that each of the twelve numbers represents the total precipitation for that month.

Station names and groups
Leavenworth, KS – Becky, Rebecca

Peoria, IL – Anna, Rob

Des Moines, IA – Dakota, Jake

Concord, NH – Ian, Kristen

Minneapolis/St. Paul, MN – Tom, Emily

Dodge City, KS – Claire, Kate C.

Sacramento, CA – Marisa, Ryoko

Laramie, WY – Peter, Kate S.

Denver, CO – Will, Pedro

San Antonio, TX – Roxanne, Tim

Logan, NE – Trevor, Jon

Bismarck, ND – Christopher, Colleen, Greg

Independence, OK – Theresa, Duncan

In addition, Mary is analyzing the records from Toronto.  Her EXCEL files, graphs and PowerPoint presentations will be on the course folder by early next week.

Data used in this exercise are from the Historical Climatology Network at the Carbon Dioxide Information and Analysis Center (CDIAC).  Much of this information is available at this CDIAC ftp web site: ftp://cdiac.esd.ornl.gov/ndp041 Note the readme file and the temperature and precipitation data in “precip.data” and “temp.data”.  Corresponding station inventories are in precip.statinv and temp.statinv.  We have found that we have to open the data files in Word (too large for Excel) and then select and paste the particular data sets into Excel.

The main CDIAC site is: http://cdiac.esd.ornl.gov/
Using EXCEL - I strongly recommend this EXCEL cheat shee (written by Sean Fox, Doug Foxgrover’s predecessor as Academic Computing Coordinator for the natural sciences and math): http://www.carleton.edu/campus/ITS/staff/sfox/excel_cheat_sheet.pdf which is a good document to print out and have available as you are working.  I also strongly encourage you to be cautious about accepting help from strangers in the CMC on this EXCEL analysis - call a lab assistant or Mary first.

One Caution about Excel
From Sean Fox: “There are five different versions of Excel on campus computers.  Each newer version can import and Save As into the older versions’ formats. [BUT] Older versions can’t necessarily deal with the newer versions' files.”  Excel 5.0 is probably the most common, but it’s important to check the version when you enter the program for the first time.  Using the text files may also help.

Analyzing the Data
Look at the data and see how complete it is.  Some years may be missing and some months may be missing.  The lab assistants, who entered these data, have left blank cells in the months with no data.  When you take a yearly average, the blank cells won’t be counted.  What difference will this feature make in your results?

One first step is to create a new column between columns A and B into which you can enter the years of record.  Enter the first year in the top cell and then in the next cell down, enter a formula like =(B2)+1 to indicate that you want to add one year to the previous one.  Then highlight this cell, go to Copy under the Edit menu, and then highlight all the rest of the cells in that column.  Hit  Enter or Paste (under Edit menu) and you should have a column devoted to years.

You may want to try a number of different types of analysis, including plots of yearly average temperatures or precipitations, plots of particular month’s temperatures or precipitation (January and July may be particularly interesting), plots of seasonal temperature or other combination.  At the very least, your group should generate four graphs:  one that shows yearly average temperature plotted against calendar years, another  that shows a moving average (5 years) of the yearly average temperatures, plotted against calendar years and two comparable graphs for precipitation. You may also want to produce separate graphs of January and July temperatures; these are commonly used to show seasonal climate changes. You may also want to figure out a way to assess precipitation variability.  

A moving average helps to show long-term trends that might be missed in the yearly data.  If your record extends from 1900 until 1987, the first terms in a 5-year moving average of temperature are (T1900 + T1901 + T1902 + T1903 + T1904)/5 and (T1901 + T1902 + T1903 + T1904 + T1905)/5, where T is the average temperature for each year. Your group also might want to experiment with different numbers of years in the moving average.

To calculate yearly average temperature, select the top cell in an unused column (say, column P) and then click on the Function Wizard (looks like fx).  Find the Average tool under Statistical Functions. When the Wizard asks you for the argument, you should type the range of cells containing the Jan-Dec temperatures for that year (for instance (C2):(N2)  ).  Check the number to make certain that it is reasonable.   Then copy that formula down the column for the rest of the years of your data.  To Round your temperature results, again select the next-to-top cell in an empty column, select Round in the Function Wizard and type something like (P2,  1)  -note the spaces- which will round cell P2 to one decimal place.  Again, copy this formula down the column.  If you want to change the temperature from tenths of degrees to degrees, you can enter a formula like =(Q2)*0.1 if Q is the column with your rounded yearly averages.  (In a way, it is too bad that each group is doing only one set of data, because this whole process certainly gets simpler after the first go-round!)

To calculate a moving average, select Data Analysis from the Tools menu.  (If you can’t find it, please check with me or a lab assistant; the functions are in somewhat different places in the different versions of EXCEL.) Then select moving average.  Type in the input range (ex. F3:F33) or select it using the mouse.  Do the same with the output range (it’s best to put it in an empty column.)  Set the interval to the number of years you want it to examine in each block (5 years for your first run).  Also, make sure only numeric data are selected - don’t select the title of your column or any other information about it.  

You may also want to calculate the moving average as deviation from a temperature or precipitation norm.  One standard period to use is 1951-1980.  To use this method, first calculate the average mean temperature for the period 1951-1980 for your station. Then, subtract this average from each of the yearly average temperatures, creating a new column in EXCEL called “temperature anomalies.”  These anomalies can be plotted as is, or used to construct a second set of moving average data.

Graphing the Data
Probably the easiest way to graph your data is to highlight the columns you want to graph and then enter the Chart Wizard.  You can also type in the column and row range you desire once you have entered the Chart Wizard.  For column F, rows 2-33, you would type F2: F33.  Use commas to delimit different columns. You want to graph temperature against years of record, so make sure that the first column in your selected data is the years. When you have selected all the columns you wish to graph on a particular chart, click on NEXT.  The Wizard takes you through the process of making the graph. 


Graph Type

Then select the type of plot to graph.  It’s important to select a Scatter Plot. Then you get to the Sample Chart window which shows you a sample graph.  This usually looks a little funky, so you need to change some things around.  You want to graph temperature against years of record, so make sure that the first column in your selected data is the years. The most important thing is to click on the button which says Use first column for:  Category (X) Axis Labels.  The graph should now look fairly reasonable.  Give the graph a title and then you’ll see a small box on the screen.  The box will be the size you initially dragged after clicking on the Chart icon.  Enlarge this to see a full size graph of your data.  Now you can adjust line widths and styles - double click on a line and select the type you want.  You can also get rid of the ugly gray background by double clicking on it and changing the color to white.

Interpreting the Results
Once you have generated your graphs, consider what the results mean.  What, if any, long-term temperature changes did you note?  Are there decade-long periods of cooler temperatures?  Warmer temperatures? What is the magnitude of these changes?  Can you spot any problems with the data, or with the analysis techniques? Can you separate out particular periods of temperature increase or decline? How does precipitation vary with temperature?  Is precipitation steady through the year or highly seasonal?  Is temperature and precipitation in the same month (say July) relatively steady through the period of record or is it highly variable?

Reporting the Results
On Friday, April 26, each group will present a short PowerPoint and oral report, showing the location of their station on a US map, explaining their graph of the temperature and precipitation data, and describing any climate trends they have noticed.  Your presentation should have five or six PP slides and take no more than 4 minutes. You should include graphs and summary conclusions. You should save your PowerPoint presentation to the course folder on Fabio, because everyone in the class is going to want to study your results. 

PowerPoint:  This section is important for your presentations

1. Whether you are using a Mac or a PC, you should be able to copy your graphs directly from EXCEL and paste them into PowerPoint.  You'll want to add your own annotations.

2. Sean Fox has written a short explanation of PowerPoint.  Although this page seems to be most related to biologists (and to Macintoshes), it still has some good tips that will help you out, including how to work between EXCEL and PowerPoint.

http://www.carleton.edu/campus/ACNS/staff/sfox/ppoint.html 

3. Put your PowerPoint presentation into the course folder so that everyone in the class can have access to your data after the talks.

After listening to all the groups report their result, what, if any, overall trends did you spot?  What observations about climate change in the last 200 years would a theory of climate change have to explain?  Can you think of more than one explanation for the results?  What further tests of these explanations might be important?

C. Scientific Citation format
Authors of papers cite sources to  a) acknowledge the sources of their ideas and information and b) give enough information so that their readers can locate these sources.  Please read over the brochure you were given at registration on Academic Honesty (Academic Honesty in the Writing of Essays and Other Papers), focusing on the examples that illustrate when citations are needed.  You can get an extra copy of this brochure from Dean Ciner's office in Laird.

Exactly how those goals get accomplished is a matter of common sense combined with the protocols of individual disciplines. The protocol we use in this class is based on that used by the Geological Society of America.  Here’s the URL to their document on style: http://www.geosociety.org/pubs/contrib.htm  (Click on Style and then scroll down to the section on References Cited.)  Here’s the basic idea:

1. In the text, where you summarize in your own words an idea presented by someone else in a book, a journal article, a government document, or a newspaper account, put the author's name and the date in parentheses at the end of the sentence or paragraph (Worster, 1979).  If you quote a section, use quotation marks (and indent and single space with no quotes if the quoted section is longer than two lines) and give the page number (Worster, 1979, p. 133). 

2. At the end of the paper, list each book and journal you cited in the text in a section called "References Cited":


References Cited:


Worster, Donald, 1979, Dust Bowl:  The Southern Plains in the 1930s: New York, Oxford University Press, 277 p.  (an example of a book citation)

or for journals:


Author, date, title of article: Journal, vol.,  no. of pages

Adkins, J. F., Cheng, H, Boyle, E. A., Druffel, E. R. M., and Edwards, R. L., 1998, Deep-sea coral evidence for rapid change in ventilation of the deep North Atlantic 15,400 years ago: Science, v. 280, p. 725-728. (an example of a journal or periodical citation)

or for web pages:  complete URL, date of last revision, name and email address of the “site maintainer”, site author, if different from the site maintainer.

(More information on web site citations: In the text, I would give as much of the URL as necessary to specify the site and the date of last modification, not necessarily the whole URL which will be in your references cited.  For instance, (www...., rss/osgp/default.htm 1997) would be the reference in the text for this entry in the References Cited:  Jacobson, R. B. and Panfil, M. 2000, http://www.cerc.usgs.gov/rss/osgp/default.htm (Ozark Stream Geomorphology Project.)

3. If you are working with a secondary source like Worster and find that he cites another source that interests you here's what to do:  

In the text, you give both authors.  Ex: "John Wesley Powell had a more realistic view of the capabilities of land in the southern Plains (Powell, 1878, cited in Worster, 1979)."

Then in the References Cited, you list both sources.   In this case, the Powell book bibliographic information in is note 9 of chapter 5.

Government Documents: 

Here's what you need to include in the citation and the way to morph the information into the scientific format I've given you: 

Author (Agency), date, Title, edition, series: Place of publication, Publisher, page numbers.

(I got this information from: http://exlibris.memphis.edu/govpubs/citeweb.htm which in turn is linked from this library page on gov docs maintained by Carolyn Sanford: http://www.library.carleton.edu/reference/govweb/index.html#other ).

Here are two other sources you may find useful, one from the Carleton Library and one from Dartmouth: 

http://www.library.carleton.edu/reference/researching/eciting.html 

http://www.dartmouth.edu/~sources/contents.html
Climate powerpoints: Each powerpoint presentation has authors, so you can cite them as:

Engel, Theresa and Scherer, Duncan, 2002, Climate of Independence OK (or KS): powerpoint presentation, slide 4.

4. Notice that you do not need footnotes with this system.  If you have any questions about citation format, please check with me before you write your paper.  To determine when you need to make a citation, you should follow the guidelines found in the Carleton publication "Academic Honesty in the Writing of Essays and Other Papers" (Carleton College, 9/1990, 12 p.).  If you have questions about these guidelines, be sure to talk with me.

D. Grading Criteria for Papers
In addition to the general writing guidelines from the syllabus, these are some grading criteria that will be used for this assignment:

A - The paper is comprehensive and focused around a particular, clearly stated thesis (or argument). The author uses a variety of sources, including at least one contemporary periodical/newspaper article and one government document. The paper contains an original analysis and combination of information. All references are cited correctly in text and in a References Cited section. The writing is excellent. 

B - The thesis or problem posed in the paper is clearly stated.  There are some gaps in information and a narrow range of sources, though at least one contemporary newspaper/periodical account and one government document has been used.  The paper has some original thinking but is not as well-focused as an A paper.  All references are cited correctly in text and in a References Cited section. The writing is good.

C - The focus of the paper is unclear.  There is an over-dependence on a single source and inadequate detail on important parts of subject.  Writing and organization are mediocre.

D - The focus of the paper is unclear.  There is an over-dependence on a single source and inadequate detail with  no analysis.  Writing is mediocre to poor.

