Assignment 1: Distortion Properties of Map Projections

No flat map can be both equivalent and conformal. So all planar maps that show the whole earth, or even medium to large portions of it, distort one or more of the surface properties (direction, shape, area, distance) to draw the map. One of the many ways to show the distortion visually is to imagine small circles at the intersections of the graticule. If these small circles are distorted along with the projection, then their shape afterwards will reflect the projection’s properties. If area is preserved, the circles will have the same size, but become elongated ellipses, and perhaps change their alignment. If shape is preserved, the circles will stay as circles, but change their size.

We will use the PC program MicroCAM to draw both projections and the circles, which are named for their discover Tissot’s Indicatrixes. MicroCAM was written by Scott Loomer, now of NGA, while he worked as a faculty member at West Point. It is available from the MicroCAM web site maintained by the two Paul Andersons at: http://www.ilstu.edu/microcam/. You can download the program from here and install it on your own PC. Be sure to also download the AAG-MSG CD #2, which contains the latitude/longitude data for Tissot’s Indicatrixes.

MicroCAM has an extensive Help facility, both inside the program and by links to the web. I recommend using it!

MicroCAM has a simple scripting language, like a programming language or AML. Each line is a command, and each command has a keyword, followed by a set of parameters. For many parameters there are defaults. For example, many commands ask for latitude/longitude pairs, in DMS separated by commas. So 90 deg 0 min 0 sec N, 180 deg 0 min 0 sec W can be given as 90,,,180,, (the blank entries are assumed zero). When a command lacks parameters or is spelled wrong, execution stops and a brief error message is given.

Here is a sample MicroCAM file. These files can be created in an editor, such as wordpad, or edited in MicroCAM from the example files given. There are a large number of sample maps already composed in : c:\Program Files\MicroCAM\Maps (assuming that you take the default install.) You can start with these. Note that the files have the .CAM suffix, meaning that they contain commands.

Note that the program gives you immense amounts of control over almost every aspect of graticule, color, generalization, labels, features, etc. Experiment with these values until you have maps that you feel are good for print media.

Tissot’s Indicatrix files are in a default directory under extras. They are included on the map using the DLGFILE command (they pretend to be USGS Digital Line Graph files). The following is a simple example that includes the Tissot files.

rem Winkel-Tripel projection, not in CAM documentation

winkel

mapsal 150000000

cetpot 0,,,0,,

mapbound -90,,,90,,,180,,,180,,

pen 5

lgrid 15,15,1,1,-90,,,90,,,180,,,180,,

line 90,,,-180,,,90,,,179,59,

line -90,,,-180,,,-90,,,179,59,

pen 1

feature 1

feature 4

feature 5

pen 4

linemode 3

feature 2

pen 1

linemode 0

dlgfile 0,c:\Program Files\MicroCAM\Maps\TISSOT.GRF

Note that the last line gets the Tissot’s indicatrixes and plots them. In this case, I copied the file from the extras directory into the Maps directory, but you should be able to read the file from anywhere.

The map that results is as follows:
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To save the file, click on File->Export Map File. You have four choices, simplest is BMP, windows bitmap format. These can be pasted into Word (or Star Office) files for composition.

For your project, design a short Powerpoint/Staroffice Presents that illustrates to a lower division class in Geography the difference between map projections in terms of the properties they preserve. At the least, define Equivalent and Conformal, and show examples.

Turn your completed presentations in to Ting Lei. You have two weeks for the assignment.

