Applications: Projection and Coordinate System

This applications section consists of three tasks. Task 1 introduces some common world projections. Task 2 covers common projections for projecting the United States. Task 3 deals with a state-specific map projection. Projection in ArcView can only project from a geographic grid measured in longitude and latitude and in decimal degrees into a map projection or coordinate system. It cannot re-project from one to another map projection.

Task 1: Projections of the World 

What you need: country.shp, a shapefile showing countries of the world, and latlong.shp, a shapefile showing lines of latitude and longitude at a five-degree interval.

Both country.shp and latlong.shp are measured in longitude and latitude values and in decimal degrees. Task 1 shows you how to project the shapefiles into different world projections. 

1. Start ArcView, and open a new view. Add country.shp and latlong.shp to view. Check the box next to each shapefile in the Table of Contents. Different countries are drawn on a two-dimensional geographic grid. 

2. Select Properties from the View menu. The View Properties dialog shows the map units are in decimal degrees. Click Projection to open the Projection Properties dialog. Two radio buttons are at the top of the dialog: one for Standard and the other for Custom. For Task 1, you will use the standard or predefined projections. Click the Category dropdown arrow. The categories include Projections of the World, Projections of a Hemisphere, Projections of the United States, State Plane, UTM, and National Grids. Choose Projections of the World.

3. Click the Type dropdown arrow. The types include 12 common projections. Select Mercator from the dropdown menu. The predefined parameters for the Mercator projection are listed in the dialog. Click OK to dismiss the Projection Properties dialog and the View Properties dialog. The view now shows country.shp and latlong.shp based on the Mercator projection. 
4. You can repeat steps 2 and 3 but a different type of map projection to view the change of country.shp and latlong.shp on the new projection. 
Task 2: Projections of the United States

What you need: us.shp, a shapefile showing the 50 states of the United States.

Us.shp is measured in longitude and latitude values and in decimal degrees. Task 2 lets you project us.shp using the predefined projections in ArcView.   

1. Start ArcView, and open a new view. Add us.shp to view. Check the box next to us.shp to view the United States drawn on a two-dimensional geographic grid. 

2. Select Properties from the View menu. Click Projection in the View Properties dialog. Click the Category dropdown arrow and choose Projections of the United States. Click the Type dropdown arrow. The types include the commonly used map projections for the United States. 

3. Choose Albers Equal-Area (Conterminous U.S.) from the Type menu. The Albers equal-area conic projection is a common projection for the lower 48 states (conterminous U.S.). The projection is a secant case, with the two standard parallels along 29.50N and 45.50 N. The center of the projection is located at the intersection of 37.50N and 960W. The spheroid is Clarke 1866; in other words, the projection is based on NAD27 (North American Datum 1927). 

4. Click OK to dismiss the Projection Properties dialog and the View Properties dialog. Zoom in the conterminous U.S to take a closer look. 

5. Another common projection for the lower 48 states is the Lambert conformal conic projection. Repeat steps 2-3 to view how the 48 states look like on the projection. 

Task 3: Idaho Transverse Mercator Coordinate System 

What you need: stationsll.shp and idll.shp, two shapefiles measured in longitude and latitude values and in decimal degrees. Stationsll.shp contains snow courses, and idll.shp is an outline map of Idaho.

In this task, you will project stationsll.shp and idll.shp to the Idaho Transverse Mercator coordinate system (IDTM). Because IDTM is not one of the predefined systems, you need to choose the custom option. The custom option lists 18 systems and 12 ellipsoids. Each of the custom systems requires the user to input a set of parameters. IDTM has the following parameters:

Projection Transverse Mercator

Datum nad27 (based on the Clarke 1866 ellipsoid)

Units meters

Parameters

   scale factor: 0.9996

   central meridian: -114.0

   reference latitude: 42.0

   false easting: 500000

   false northing: 100000

1. Start ArcView, and open a new view. Add stationll.shp and idll.shp to view.

2. Select Properties from the View menu. Select meters as map units in the View Properties dialog and click on Projection.

3. In the Projection Properties menu, click on Custom and set the projection properties according to those of IDTM. Click OK in the Projection Properties menu and the View Properties menu. The themes are now projected into IDTM. 

