Latitude, Longitude and Map Projections

 
David Kesler, kesler@rhodes.edu   (The Lat-Long project  was modified from ESRI Canada Schools and Libraries Program,49 Gervais Drive,North York, Ontario,M3C 1Y9)
 
Introduction  
Latitude and longitude is one of the ways we can locate anything, anywhere on earth.  This coordinate system divides the planet with imaginary parallels of latitude and meridians of longitude. Latitude and longitude are measured in degrees either going north or south of the Equator (0o latitude) or going east or west of the Prime Meridian (0o longitude).  All of this works well on a sphere, but causes problems for displaying these data on a flat surface, i.e., a conventional map.  

The projection of information from a three-dimensional sphere to a two-dimensional map is imperfect and some aspects of the three-dimensional map must be compromised.  This exercise will help demonstrate this phenomenon.

Objective

The objective of this exercise is to introduce you to the ArcGIS software, reacquaint you with significant longitudes and latitudes, and demonstrate the distortion caused by map projections.

Procedure

Move Project to Your Computer


Move the folder called, “Long_lat_example” either from the CD you were given or from the 


Academic Volume In/Out Folder to your computer.  If you have a “Temp Folder”, place it 


there..
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Start ArcMap

Right click             and find ArcGIS and ArcMap icons.  Your screen may look like that shownbelow.
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Once ArcMap is opened, check the radio button for “A new empty map.”
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Add Data
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Click on the add data button.
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Go to your Temp Folder and open your Long_lat_example folder.  Open the long_lat folder 

there.  Within it there will be a data folder.  Open the data folder and there will be three files.

Hold down the SHIFT key and select the following files and then click on OK.




country.shp 

grid30.shp




geogrid.shp

The following was modified from an ESRI tutorial, “Latitude, Longitude and Map Projections.”
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You will see the names of these layers in the Table of Contents (the gray area to the left of the map window).  Turn on the visibility of all the layers by placing a check mark the gray box to the left of the layer. 

2. You need to change the order in which the layers are drawn. To do this, click and hold you cursor on the layer name, drag the layer up or down in the Table of Contents and then release the mouse button.  Do this until the layers appear in the following order: (1) geogrid (2) country (3) grid30.  (You can resize the window to the right if you desire by pulling out its edges.)

       Layers will now appear in the map display area.
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Part A – Latitude and Longitude

3. You are going to label some of the features on the map that are related to latitude and longitude.  To do this, make the “geogrid” layer the active layer by clicking once on the layer name, it will have a dark background in the Table of Contents.  (By making a layer active, you are telling ArcMap at this is layer you want to work with right now.)  

4. Right click on the “geogrid” layer and select properties.
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5.  Click the labels tab and make sure NAME is in the label field.  Click OK.
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6.  On the drawing tool bar, select the Label button.  Note you may need to use the dropdown arrow to chose the Label button.

7. Move the cursor to the map display area and lick on each of the following:

Equator 


Prime Meridian


Tropic of Cancer 

Antarctic Circle

Tropic of Capricorn 

Arctic Circle

North Pole

International Date Line 

If you do not know which lines are which, turn on the tools (under View) and  select the identify button [image: image1.bmp] and click on the line of interest.

Now that you’ve gone to all the trouble of finding these yourself, here’s a little secret.  You can have ArcMap label these for you.  Right click on geogrid layer and select Label Features.  These will automatically be labeled for you!
8. If you look in the bottom right hand corner of your screen, you will notice that as you move your cursor over the map in your view, the latitude and longitude values appear here. 

Move your mouse along the Equator.  What happens to the latitude and longitude as you move along this line? __________________________________________________________

Move your cursor up and down the Prime Meridian.  What happens to latitude and longitude here? _________________________________________________________________

9. Remove your labels from the map display area.  To do this, go to the Edit menu, choose select all elements and then hit the delete key on your keyboard.  (If you used the automatic Label Features by right clicking on the geogrid layer, go back and select this again – these will all be erased.)
Part B – Great Circle Route

1. Let’s take a look at the Great Circle Route. Click and hold the curve tool from the draw toolbar drop down list.
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  Start at Memphis (approximate Longitude = -90 and Latitude = 35,)  Click and hold your mouse.  Drag a line to Moscow (approximate Longitude = 37, Latitude 55) and double click your mouse.  (Don’t forget you can see the longitude and latitude in the lower right hand corner of your screen!!)

2. Let’s change the color of the line so that it is more distinct.  Double click on the line you just drew and change the color to green.  Change the width to 2.  Does this line go near Greenland or Iceland?
3. Go to the View menu, and under Data Frame Properties  select the General tab change distance


 units to kilometers.
4. Click on the Measure tool  [image: image2.bmp].  Click once at the start of the line and then double click at the end of 

the line.  The distance will appear at the bottom left of your screen (look at the Length).

Record the distance here ________________________

5. Go to the View menu and choose Data Frame Properties.  Click on Coordinate System  tab.  In the new dialog box, open the Projected Coordinate System folder, and then the World folder.  Scroll down and select World from space, and click OK.  (Don’t worry if you get a message, just click ok.) 
What has happened to the shape of your green line? Does it now almost touch Greenland and Iceland?

_____________________________________________________________________

6.  Draw a new straight line using the curve tool from Moscow to Moscow starting and ending at the ends 


of your green line.  Change the color to red and size to “2” as you did above.

 
 Measure the length of this line as you did above.  How long is it?

   
_________________

      
What could have caused the difference in your two measurements?

______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
6. Change the projection system as you did in #5 above.  This time open the Geographic Coordinate Systems folder and then the World folder.  Select WGS – 1984 and click OK.  Your map will look like it did before.  What happened to the red Great Circle Route line?
    This red line depicting the Great Circle Route would seem to be a farther distance from Ontario to 
Moscow, i.e., why not just “fly straight” there?  

What are some conclusions you can make about the Great Circle Route? ________________________________________________________________________________________________________________________________________________________________

Part C – Map Projections

1. Change the projection to Mercator.  This is in the Predfined/Projected Coordinate Systems/World 
folders.
What has happened to the shape of the countries? ________________________________________________________________________________
________________________________________________________________________________

2.  Try changing the projection to Robinson and Sinusoidal also.  

Which projection do you think is the best?  Why?
________________________________________________________________________________
______________________________________________________________

Let’s print your map…

1.  From the View menu, choose Layout.  Change the page set up to Landscape and stretch your map 


to fit the page.
2.  Is the Insert menu item and down to Title.   A title text box will appear on your map.  Type your text 


into this box.  You can change size, font, etc. by double clicking on the text.
3.  Insert a north arrow of you choice.  Once on the map you can move and resize this.

4.  Insert a scale bar on your map.  As with the north arrow, you can change the size and location of the 
scale bar.  If the units are not in kilometers, you will need to change the units as in B3 above.
5. You are now ready to print your map.  Go to the File menu and choose Print (remember to change the

 orientation of the paper in your Printer Properties to Landscape).
7. Once you have printed, go the File menu and choose Exit to close the program.

Extension exercise: The Flat Earth Society believes that the earth is not round.  What do you think?  Visit the Flat Earth Society (or becoming a member!) by visiting their web page at http://www.alaska.net/~clund/e_djublonskopf/Flatearthsociety.htm

[image: image15.png]Kesler's Map of the World
with Great Circle Route

o 3s00 7000 14000 Kiometers

Y

RE IR oS

I

B B











