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Appendix 1: Downloading additional model output
The Canadian Centre for Climate Modeling and Analysis (CCCma) makes available to the public the output from a large number of runs of their climate models.  

To access this data, one first needs to fill in a short registration form at:

http://www.cccma.ec.gc.ca/data/application.shtml
The registration appears to be confirmed automatically and instantly in most cases, but to be on the safe side, you may want to register a couple of days in advance of when you want to download data for the first time.

To download data:

Go to the CCCma data access website:

http://www.cccma.ec.gc.ca/data/data.shtml 

Note the link on the left hand side of this page to “Models”. This link will take you to a page where you can access information about the structure and general findings of each of the CCCma models. You will want to go back and read these at some point, but for now let’s plunge into the data.

You can see that under “Model Data”, several models are listed

AGCM1 
The first generation atmospheric GCM.


AGCM2 
The second generation atmospheric GCM.


etc.

These represent stages in the development of these models over a period of years. The CGCM3 model is the latest one for which model output is available for the entire Earth for a continuous 100 year period (2001-2100). We will therefore focus on this model.

Click on the link for CGCM3 model data. You will see that model output is provided for two versions of the model, CGCM3.1/T47 and CGCM 3.1/T63.  The T63 model runs were done with finer spatial resolution. This is the output that we have provided in the spreadsheets, and what we will use for illustration here.

We will illustrate downloading data using the SRES A1B scenario as an example. Click on this.

You should be on a page (http://www.cccma.ec.gc.ca/data/cgcm3/cgcm3_t63_sresa1b.shtml)

that provides some additional information on the model, and has buttons for downloading data.
Select the button for Monthly output of the Atmosphere/sea-ice model through the interactive web server.

You should now be on a page that shows the map of the world. There are several ways to select the area that you want to download data for. The easiest way is to click on the map. 

You can select any size rectangle of the Earth’s surface to obtain data from. The first grid square that you click in defines the upper left corner of this rectangle and the second square that you click in defines the lower right corner. The simplest way to look at data is just to look at a single grid square. 

Find the western-most point of N. America, in Alaska. Click once on this grid square. 

The map should change colors to indicate that you have selected a rectangle with this as the upper left point.

Now click on this same point again. 

The map should change again so that only this one grid square is colored. The data that you obtain will all pertain to this particular location.  The numerical boxes below the map will identify this by the grid coordinates I= 70, J = 56

Scroll down to section 2 of this page, “Select Variables & Duration”. Pull down on the Variable list to see the range of variables that you can obtain data for. 

“tas, near-surface daily-mean air temperature” is the equivalent of the familiar air temperatures that you hear on the news.  We will illustrate data acquisition with these data. (Note that this will reset itself to the default every time that you migrate away from this screen, so be sure to check this parameter every time you download data).

Use the default values for runs, years and levels.
Go to section 3 and enter in your Username and password. Click the download data button.
You will now get a screen that summarizes the dataset that you are downloading, and asks for the format in which you would like the data. I suggest downloading as ASCII E12.5 and a .zip file.

Arranging data into useable form in an EXCEL spreadsheet

(The following directions explain which EXCEL commands to use at each step, but do not provide detailed instructions on where in the EXCEL menus to find these commands, as this varies among different releases of the software).

After downloading and unzipping the file and opening it into Excel, you should see something like this:

	GRID  20010116
	TAS
	0
	1
	1
	0
	-2

	2.44E+02
	
	
	
	
	
	

	GRID  20010215
	TAS
	0
	1
	1
	0
	-2

	2.55E+02
	
	
	
	
	
	


The data file alternates between header lines describing the source of the data for each time step, and lines that give the data for that time step (remember that these are daily mean air temperatures, in degrees Kelvin)

In the example above, the most important information in the header is the set of numbers that immediately follow GRID. This gives the date of the timestep of the model in YYYYMMDD format. So the first header line indicates the year 2001, January 16. For the monthly means data, this does not indicate that this is data for January 16 itself, but that Jan 16 is the midpoint of the month, and the data presented is the mean for this month.

The daily mean temperature for that month is 244( K, or  -29( C (hey, this is Alaska).  The next header line is for February 2001, mean temperature of 255 ( K or –18( C (unseasonably warm). (If you click on the cells for these values in the spreadsheet, you will see that they are provided to greater precision as 244.43 and 254.835, respectively)

The current layout of the data is not very helpful for any analyses you might want to do. It would be a lot better if the data file looked more like this:

Year       Month           Temp (degrees C)

2001       
1

       -28.9

2001
     
2

       -18.3

Lets work on getting the data into this form.

Step 1:  Getting the temperature values into the same rows as their corresponding dates. 

Type  “=A2” into cell H1 of the spreadsheet. This will create a formula in cell H1 that will have cell H1 refer to the value in cell A2.

Click in cell H1 and copy this cell. You can now paste it down the rest of the column. To do this: 


Selecting a block of cells using the shift key: After copying the formula, click into cell H2. Use the scroll bar to scroll down to the bottom of the column of data. Hold the shift key down, and while holding it, click into the bottom cell in the column (H2400). This will select every cell from H2 to H 2400. You can now use the paste command to paste the formula into all of these cells. Note that each cell in which the formula is pasted will reference the cell in column A one row down from itself (e.g. cell H11 will reference the value in cell A12).

As of now you have formulas in column H that refer to values in column A.  You will want to replace these with the actual numbers (if you don’t things will become messed up at later stages in processing this data).

Pasting Values: Select the entire column H.  Copy the data and then paste the values into column H. To do this locate “Paste values” under the editing and pasting commands (in some version of Excel this will be found as an option under “Paste Special”). When you paste as values, the formulas will all turn into values.

Step 2: Organizing the spreadsheet, and eliminating clutter:

Now we want to create a more organized version of the spreadsheet. The data file that you have alternates between two types of rows:

	GRID  20010116
	TAS
	0
	1
	1
	0
	-2
	2.44E+02

	2.44E+02
	
	
	
	
	
	
	GRID  20010215


The first of these has the year and month on the left and the appropriate temperature on the right. The second of these has a temperature on the left and a year and month on the right that is not the correct year and month for the temperature indicated. So we want to get rid of the 2nd row and every second row that follows.

You could do this one at a time, but this would be a highly tedious way to go. The task will be much simpler if we first separate the data into the two types of rows. A convenient way to do this is to “sort” the spreadsheet. Sorting is a process that moves the rows on a spreadsheet up and down according to a rule that you define. For example, you could choose a column to sort by, and the spreadsheet can be re-arranged to alphabetize that column. Normally the contents of each row stay intact, and entire rows are simply shuffled.

Sorting the spreadsheet: First select the full range of the cells that contain data in this spreadsheet (A1 to H2400). Then find the Data menu and choose “Sort”. You can sort the rows by the values in any of the columns. In this case it really doesn’t matter which column you pick, since every column differs between the two types of rows that we wish to separate. There will be options available to indicate that you either have a header row on your spreadsheet (i.e. the first row provides names for each of the columns) or do not have a header row. You do not have a header row, so make sure that this is selected, so that the sorting will include the first row. Sort by Column A (or another column)
Now you should have a sheet in which either the first or the second half of the sheet has rows that look like this:

	2.34E+02
	
	
	
	
	
	
	GRID  20490316

	2.35E+02
	
	
	
	
	
	
	GRID  20080215

	2.39E+02
	
	
	
	
	
	
	GRID  20390215

	2.41E+02
	
	
	
	
	
	
	GRID  20220215


And the other half of the spreadsheet has rows that look like this:

	GRID  20010116
	TAS
	0
	1
	1
	0
	-2
	2.44E+02

	GRID  20010215
	TAS
	0
	1
	1
	0
	-2
	2.55E+02

	GRID  20010316
	TAS
	0
	1
	1
	0
	-2
	2.58E+02


Select and delete the unneeded rows. 

You can also select and delete all columns except the first and last. You should now have a spreadsheet in which all the rows look like this:

	GRID  20010116
	2.44E+02

	GRID  20010215
	2.55E+02

	GRID  20010316
	2.58E+02


This is still not ideal. Let us say we wanted to make a graph of how July temperatures change over the course of the two centuries. Could we easily do so? To make this feasible we will want year and month to be in separate columns. Insert two columns and insert a row at the top and use it to label each column. The spreadsheet will now look something like this:

	Year
	Month
	Info
	Mean Temp (degrees K)

	
	
	GRID  20010116
	2.44E+02

	
	
	GRID  20010215
	2.55E+02

	
	
	GRID  20010316
	2.58E+02


To fill in the columns for “Year” and “Month”, you can use formulas, rather than tediously typing in every value.

In the Year column, you can enter “2001” for the first 12 data rows. For the 13th row of data, enter the formula “=A2+1”. This will set the value of cell A14 to 2001+1=2002. Copy cell A14 and paste into all of the cells below it in column A. This will set the value of every cell to the value 12 above it (i.e. 12 months or one year earlier), thereby inserting the correct year value into each cell. You can confirm this by comparing the values in the “Year” column to the first four digits in the “Info column”.  Select the entire column A, copy it and use the paste values command to paste values into column A, replacing the formulas with fixed values. 

	Year
	Month
	Info
	Mean Temp (degrees K)

	2001
	
	GRID  20010116
	2.44E+02

	2001
	
	GRID  20010215
	2.55E+02

	2001
	
	GRID  20010316
	2.58E+02

	2001
	
	GRID  20010416
	2.62E+02

	2001
	
	GRID  20010516
	2.77E+02

	2001
	
	GRID  20010616
	2.80E+02

	2001
	
	GRID  20010716
	2.82E+02

	2001
	
	GRID  20010816
	2.83E+02

	2001
	
	GRID  20010916
	2.77E+02

	2001
	
	GRID  20011016
	2.70E+02

	2001
	
	GRID  20011116
	2.62E+02

	2001
	
	GRID  20011216
	2.60E+02

	=a2+1
	
	GRID  20020116
	2.54E+02


To fill in the months in Column B, enter the values 1 through 12 in the first 12 data rows of column B.  Create a formula in Cell B14 by typing “=b2”. This will set the value of cell B14 to 1. Copy cell B14 and paste into all of the cells below it in column B. This will set the value of every cell to the value 12 above it (i.e. 12 months or one year earlier), thereby inserting the correct month value into each cell. You can confirm this by comparing the values in the “Month” column to the fifth and sixth digits in the “Info column”.  Select the entire column B, copy it and use the paste values command to paste values into column B, replacing the formulas with fixed values.

	Year
	Month
	Info
	Mean Temp (degrees K)

	2001
	1
	GRID  20010116
	2.44E+02

	2001
	2
	GRID  20010215
	2.55E+02

	2001
	3
	GRID  20010316
	2.58E+02

	2001
	4
	GRID  20010416
	2.62E+02

	2001
	5
	GRID  20010516
	2.77E+02

	2001
	6
	GRID  20010616
	2.80E+02

	2001
	7
	GRID  20010716
	2.82E+02

	2001
	8
	GRID  20010816
	2.83E+02

	2001
	9
	GRID  20010916
	2.77E+02

	2001
	10
	GRID  20011016
	2.70E+02

	2001
	11
	GRID  20011116
	2.62E+02

	2001
	12
	GRID  20011216
	2.60E+02

	2002
	=b2
	GRID  20020116
	2.54E+02


You now have a data sheet ready to work with. Further refinements can be made, as desired. For example the ‘Info” column is now redundant to the “Year” and Month” columns and can be deleted. The temperature data can be converted by exponential notation to a simple decimal by selecting the entire column and using the “Format Cells” command to set the cell format as “Number”. You can covert the Temperature data to the Celsius scale by using a formula to subtract 273.15 from the Kelvin values:

	Year
	Month
	Temp (degrees K)
	Temp (degrees C)

	2001
	1
	244.243
	-28.907

	2001
	2
	254.835
	-18.315

	2001
	3
	258.107
	-15.043

	2001
	4
	261.936
	-11.214


Using this set of procedures, you can download data for any parameter for any geographic grid cell and convert it to a form that will be easy to use for examining long-term trends in the data.
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