Lab 3| Map Projections
Introduction

In this assignment you will explore the various ways that map projections affect a map both visually and mathematically.

Instructions

Based on the topic from this week’s lecture and reading, you will be using ESRI’s ArcMap to explore various map projections.  Be sure to save your work often!
Deliverables

Follow the instructions below to complete the exercises.  Answer the questions throughout the lab (numbered).  Your lab document should be typed, well organized, and submitted based on the “How To” guidelines provided in the course syllabus.

PART I – Measuring Distance
In this exercise you look at how measuring distances is affected by map projections and the distortions inherent in converting a 3D object (Earth) onto 2D flat surface.

· Open Measurements.mxd from the Lab3Data folder

· In the Table of Contents you will find 4 data frames in you map document, each with a name of a projection (Platte Carre, Cylindrical Equal Area, Azimuthal Equidistant, Robinson).  

· To ‘activate’ each of the data frames so that they are visible in the data view of ArcMap, right-click on the data frame name and scroll down to Activate
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· Go through and activate each data frame (one at a time) so that you get a visual comparison of all 4 projections.  

1 | Which projection would you use to make a world map?  Explain why.

· Use the measurement tool [image: image2.png]


 to measure the distance between two cities on each of the projections maps (keep the two cities consistent).  
· When you click on the measurement tool a box will appear that allows you to set the units of measure – change it to Miles.
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· To make a measurement – click on one city, drag your cursor to the 2nd city and double-click.  The distance should now appear in the Measurement dialog box.

2 | What two cities did you measure?

3 | What is the mileage measurement between those two cities for each map projection?

· Now got to the Great Circle Mapper: http://www.gcmap.com/ and find the real (and shortest) distance between the two cities you chose.  You will need to know the airport codes for both cities (which the website will help you get).  Enter in the airport codes like this: PDX-EZE and click on map.  Scroll down past the map and you will see the Distance information as well.  
4 | What is the Great Circle Distance?
PART II – Map Projection Comparisons

In this exercise you will make the same map using 3 different projections.  

· In Lab3Data folder, open the Projections.mxd doc in ArcMap

· You should see five datasets on the map: States (x2), Rivers, Parks & Protected Areas, and Lakes.
· Create 2 additional data frames with the same data layers.  To do this, go to insert>data frame (do this twice).  
· Next click and drag the data layers from the original data frame into the newly created data frames. *Make sure that you keep the layers in the same order* When this is finished, you should have 3 data frames visible in your table of contents, each with the same 5 data layers. 
· Switch over to Layout view so that you can see all three data frames (and their content) at one time. 

· Arrange the three data frames so that all three fit on the page and are visible (decide if you want to use Landscape or Portrait view).

· Right now, all three maps are in the same projection.  This needs to be changed.  I want you to choose 3 projections – one for each data frame.  
· Choose one Geographic Coordinate System

· Choose one North American Projected Coordinate System (continental)

· Choose one other Projected Coordinate System from somewhere other than North America (choose from Continental or National Grid folders).
· In order to change the Projection properties, right-click on the “North America” or “New Data Frame” name and go down to ‘Properties’.
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· Under Properties, find the ‘Coordinate Systems’ tab and expand the ‘predefine’ folders to see the ‘Geographic Coordinate Systems’ and ‘Projected Coordinate Systems’ folders.  Dig into those folders to find (and select) the projections for your data frame. 
· Follow the above instructions for each data frame on your map.
· Create your final presentation map.  The map should include three data frames (each titled with the projection name), your name, and other maps elements you feel are necessary to making a ‘good’ map.  

Questions.

1 | What are the main (visual) differences you see between the 3 projections?
2 | Which one would you use to make a map of North America?

3 | What is the datum of each of your chosen projections?
4 | Attach your final map (as a .jpg).
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