
[image: RGS App Form dot line 175mm 60%]
	Discovering Wetlands: Peatland carbon accumulation rates


[image: RGS Invoice fold marks]


Data skills exercise, based on data from Loisel et al. 2014 (The Holocene)

Open the Excel spreadsheet titled ‘Peat carbon accumulation data exercise’.

Task 1

Work out the maximum, minimum, average, and standard deviation for the rates of carbon accumulation (g C per m2 per year) across all sites.

You can do this by using the following formulas in Excel:

=MAX(F6:F90)

=MIN(F6:F90)

=AVERAGE(F6:F90)

=STDEV(F6:F90)

What is the range of values? Is it more or less than you were expecting? Can you think of any reasons why rates of carbon accumulation in bogs and fens vary across the world?


Task 2

Now sort the spreadsheet into bogs and fens.

To do this, select all columns of the data together (as a highlighted block), click on ‘Data’ in menu of options above the spreadsheet. Then select ‘Sort’ and sort by column E (peatland type).

Now find the separate averages for bogs and fens. If you sorted the spreadsheet correctly, then your formulas will be:

=AVERAGE(F6:F67) for the bogs and =AVERAGE(F68:F90) for the fens

Also find the eight bogs that are classed as ‘raised bogs’ (as indicated in column I). What is the average carbon accumulation rate for the raised bogs?

How do bogs and fens compare in terms of rates of carbon accumulation?

Suggest reasons why the raised bogs have a higher rate of carbon accumulation than other bogs and fens. (You could do a brief search of raised bogs on the internet to help you.)




Task3

Create a histogram plot in Excel to examine the range of carbon accumulation rates measured across all of the sites.

To do this, select the carbon accumulation values in column F.

Then click ‘Insert’ from the menu of options above the spreadsheet, go to ‘Charts’ and select ‘Insert Statistic Chart’, select ‘Histogram’.

Right click on any of the numbers along the X axis (horizontal axis), select ‘Format Axis’ and change the ‘Bin width’ to 5. (This means that each bar of the histogram represents carbon accumulation rate values that vary by five units.)

You can also add a chart title, axis labels, and format the plot area.

Work out the range of values, and describe which 5 unit range is the highest bar (or most frequently occurring). This is the ‘mode’ of the data.

Suggest why the ‘mode’ is a little lower than the average (or ‘mean’) rate of carbon accumulation for all sites. Hint: look up the term ‘positively skewed distribution’ on the internet.

Task 4

Create scatter plots in Excel to compare the carbon accumulation rates of sites with their latitude.

Start by doing an analysis of all of the sites. Select the latitude values in column C and then select the carbon accumulation values in column F. (Hold down the ‘ctrl’ key while selecting data in column F so that the data in column C stay selected.)

Then click ‘Insert’ from the menu of options above the spreadsheet, select ‘Charts’, and select ‘Scatter(X, Y)’.

Right click on any of the numbers of the X axis (horizontal axis), select Format Axis and change the bounds as minimum of 30 and maximum of 75.

Give the chart a title.

Give the X axis the title of ‘Degrees of North Latitude’. (To do this, click on the chart, then select ‘Chart Design’ from the top menu, then ‘Add Chart Element’, then ‘Axis Titles’ and ‘Primary Horizontal’.)

Following the previous steps, but selecting ‘Primary Vertical’, give the Y axis the title of ‘Carbon accumulation rate (g C m2 per year).

Right click on any of the data points in the scatter plot, and then select ‘Add Trendline’ and select ‘Linear’.

Right click on the trend line, select ‘Format Trendline’, then select ‘Display R2-value on chart’.

The R2 value (Coefficient of Determination) is a statistical measure of how much variance in the ‘dependent’ value is explained by the ‘independent’ value. It can be turned into a ‘percentage of the variation’ of the Y value explained by the X value (in our case carbon accumulation rate explained by latitude) simply by multiplying the R2 value by 100.

This YouTube video gives a good explanation of R2. R-squared, Clearly Explained!!! 
Now repeat the steps above to create scatter plots, trendlines and R2 values for investigating the relationship between carbon accumulation rates and latitude for bogs and fens separately. You will need to have sorted the spreadsheet by column E (peatland type).

Describe the trends for all sites, for bogs, and for fens.

How would you expect the carbon accumulation rate to vary with latitude, and do the scatter plots support this expectation? How strongly?

How does the R2 value in the scatter plot for bogs compare with that for fens? 

Suggest reasons why the carbon accumulation rates for fens correlate better with site latitude than the carbon accumulation rates of bogs. 

Suggest other factors that affect the carbon accumulation rates of bogs and fens besides their latitude.
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