Lab 2: Quantitative Dendroclimatological Analysis: Exploration

Skipping to fully developed chronologies and monthly climate data, we explore quantitative associations between tree-ring variation and weather.  In groups of two people, select a site of interest from eight that I've acquired for you for your this analysis.  The eight sites are Excel files on the common space, from which you choose one, copy it to your own local space, and do today's analysis.  Do all you can to avoid corrupting the original Excel files on the common space.  The *.xls sites are as follows:

Dakota: oak from North Dakota, for the Midwesterners.

Jordan: juniper from Jordan, as arid a tree-ring site on the planet.

Maine: red spruce from a wet site in Maine, comes with two types of dendro chronologies.

Malpais: Douglas-fir from northern New Mexico, a great site starting at year 0.

Oracle: ponderosa pine from Oracle Ridge, within view of Biosphere 2 Center.

Pedro: Douglas-fir from the upper San Pedro basin of Arizona

Sierrah: foxtail pine from high elevation Sierra Nevada

Sierral: giant Sequoia from low elevation Sierra Nevada

You data set has the following columns: 

month, precipitation, temperature: to be used for bar plots of monthly values

year, run mean, ones, run variance, mean: to be used in time series of the chronology

pmay p … dec t: monthly precipitation (p) and temperature (t) data, beginning with May of the year prior to the tree-ring index and end with December of the current year of the index.  Check out the first "pmay p" value with the first "may p" value; are they equal and in the right year rows?

Go to bottom of the year column (control-down arrow for speed demons) to see how many rows you have (it varies across data sets).  Remember the number of rows, or some rounded up number.  Check out climate data while you're down there.  Go back to top (control-up arrow).

For starters, do a simple correlation between you tree ring chronology (RW for the Maine groups) and "p may p" by typing this Excel function in the cell just under "p may": =CORREL($E5:$Erows,J5:Jrows).  The $ is important for column E.  When it's correct, copy that formula for all columns of climate data (highlight all cells of that row to right edge and Control-r).  You now have a simple correlation between tree-ring variation and monthly climate for all 40 of your columns of weather data.

Highlight the 20 correlations for precipitation, do Edit-Copy, then go to cell B2.  Do Edit-Paste Special, click Values only and transpose, and hit return.  You should now have a column of your correlations.  Do the same with the correlations for temperature, starting them in cell C2.  Look these over; if you see consecutive months of "high" correlations, seasonalize those into a single column by summing precipitation (=SUM(col:col)) or averaging temperature (=AVERAGE(col:col)).  Clear any errors (0s or DIV/0) resulting from missing data.  Give new column a heading and copy the correlation formula over.  Try as many seasons as you wish, and copy correlations over to columns B or C, depending on precipitation or temperature.

When you're done seasonalizing, highlight the data only (not the column headings) of your first three columns.  Do Insert-Chart and make a column chart, changing labels as you please.  For simplicity, I make it a separate chart, which you can modify as you wish (don't overdo it and blow lots of time on graphics) and then print.  You may neatly handwrite a figure caption later for your research report.  If you do charts on the spreadsheet, you can put multiple graphs per page, which saves paper, but don't bog down in this if you're not familiar with Excel.

Maine groups will have to do this twice, once for RW (ring width) and once for LD, (latewood density); you'll find interesting results.  The Sierrah and Sierral groups might compare graphs a la LaMarche and his Bristlecone pine analysis (shown on Monday's lecture).  In general, everyone should have an interest in how the other sites did; show off results to one another.

Do climate graphs like the one I showed for Tucson in Lab 1.  You need to find AVERAGE of the data columns and copy those over to the 2nd and 3rd columns that you just used for correlations.  Then, plot (Insert-Chart-Columns) values for just current January through current December.

Go to start of tree-ring data and move right one column (to F for most of you).  Initiate a running mean series by typing this formula: =AVERAGE($Erow-5:$Erow+5).  Copy this for all rows that have tree-ring data.  Click on column headings for year, RW, running mean, and ones to highlight them all.  Insert-Chart and select the XY Scatter type (time series line plots may also work?).  Put in labels etc., and shorten up the x-axis scale when you have your chart.  Print when ready.

Copy that 11-yr running mean formula into the 11-yr running variance column, but change the AVERAGE to STDEV, and copy down for the entire chronology.  Go to start of chronology data in the mean column and use this formula: = AVERAGE(h$sart_row:h$end_row), and copy this for all rows in tree-ring data.  Highlight the year, run variance, and mean columns and make another time-series plot as before.

Make a bivariate scatter plot of your tree-ring chronology and the best seasonalized data of your analysis.  This involves tricky control-short-alt-MacKey functions to highlight parts of two columns that aren't adjacent.  Ask your friendly TA if you have trouble.  An XY scatter of points is the Chart type you want on this.

All this yields at least six figures for your research report and plenty to ponder and point out in your text.  You may experiment more if there's time.

