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AKSO/GIS Team

Projecting GPS Data

Converting from WGS84 Datum to NAD27 Datum using ArcView’s Projection Utility Wizard

This and more helpful documents on GPS can be found on the AKSO GIS Team website:  http://web/rgr/rgr2.htm (Alaska NPS Intranet)  http://165.83.60.38/rgr/rgr2.htm (NPS-wide Intranet).
PROBLEM:  Depending on your GPS and PC Software interface, your GPS data may not “fit” well with themes in your ArcView session (See Figure 1).  If the data appears “shifted” consistently across all features, then you probably are seeing a datum shift problem.  There are many solutions to fixing this problem.  This paper will address the Projection Utility Wizard that is available to all ArcView 3.X software users.  

BACKGROUND:

If you use ArcView in an Alaskan Park, most likely you are viewing GIS Themes in a view that is projected on the fly to Alaska Albers to match raster themes like DRG’s.  Vector data (roads, trails) are projected to decimal degrees (shortened to DD) and are in NAD27 Datum.  Since all GPS units initially collect data in WGS84 or NAD83 datum*, and depending on the software used to communicate with the GPS unit, the data you download from your GPS may require some transformation.  

If your just dealing with tabular point data, using CORPSCON (freely supplied by the US Army Corps) is quite straightforward, but you will need to bring the tabular data first in ArcView then use Add event theme to create a shapefile.  This somewhat cumbersome approach is now being superceded by ArcView extensions and other free/share ware programs that automatically create shapefiles from your GPS during downloading.  The result may look like the problem addressed in Figure 1, where a shift of data has occurred.  Unless you find datum transformation capability buried somewhere in the software, you most likely will have to deal with transforming your GPS data within ArcView. This paper is designed to address the Projection Utility Wizard within ArcView 3.X and give you control on altering your shapefile datum and correcting the data for future use. 

FIGURE 1:  GPS data collected from shoreline locations.  Note the shift relative to the DRG backdrop.  Since DRG’s and all other ArcView data are in NAD27 Datum, this shift is most likely due to a datum mismatch between the raw GPS data collected in WGS84 Datum and the DRG in NAD27 Datum.  The steps shown in this paper will guide you through the process in transforming the datum of a GPS generated shapefile using ArcView’s Projection Utility Wizard. 
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*For GIS applications you can assume no difference between WGS84 and NAD83.  We will use a technique below that assumes the incoming GPS data is NAD83 allowing for the most accurate NADCON transformation.

INITIALIZE

Turn on ArcView 3.2a.  This version should be available to your park and supplies the Projection Utility Wizard as part of a standard installation.  Go to the File pull-down menu and select “Extensions”.  Find the Projection Utility Wizard from the pull-down list and activate by selecting the check box.
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INIATILIZE  Continued:

Make your View the focus and highlight the GPS theme that requires projecting.  Then from the File pull-down menu select “ArcView Projection Utility…”
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INIATILIZE  Continued:

The Projection Utility Wizard will then initialize.  You are going to use this utility to convert the datum of your shapefiles from WGS84 to NAD27.
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STEP 1

Once the projection wizard begins, you will see the first dialog box (STEP 1) and if you highlighted a shape file to work with in the previous step, you will see your active shape file in the dialog box.  You may use the Browse button to select your shapefile at this point.  If multiple files are selected, they must exist in the same directory and be in the same coordinate system.  In this example, a Garmin GPS shapefile comprised of seven points has no defined coordinate system.  The next step will define the current coordinate system of the shapefile.
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STEP 2

In this step you will define the coordinate system of your shapefile by “lying” to ArcView that the current file is in NAD83 datum as opposed to WGS84.  Be sure to press the “Geographic” Coordinate system Type and select GCS_North_American_1983[4269] in the “Name” pull-down list.  Then be sure to check “Show Advanced Options”.  
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STEP 2 Continued:

Now Press on the Datum Tab and select the “NAD_1983_To_NAD_1927_Alaska” in the Geographic Transformation pull down list.  Be sure you select ALASKA.  Press the NEXT TAB
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STEP 2 Continued:

Since your shapefile had no projection information associated with it, you will get the following message:
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Press the Yes Tab.  By selecting the Yes tab, you will create a NAD83 projection file (extension letters .prj) with your shapefile.  This “prj” file can then be stored and used for other Shapefiles without a prj file (assuming they were collected as WGS84).  More information on the projection file can be seen at the end of this document.  After selecting the Yes tab, the Projection Utility Wizard will move to STEP 3 which will guide you to defining your output datum.

STEP3: 

You should now see the third and final step in the Projection Utility Wizard.  Be sure the Coordinate Name is selected as “GCS_North_American_1927[4267].
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You do not have to define a Datum transform method since this was pre-defined in STEP 2 when you selected that you wanted to go from NAD83 to NAD27.   You can check this by pressing the Datum Tab.  You will see the Geographic transformation method is grayed out.
STEP 4:

This last dialog box allows you control over the name and location of your output shapefile.  You can use the default naming convention (by default your shapefile is called “newshape.shp”), but we recommend you incorporate the NAD27 datum somewhere in the name of your shapefile.  This helps in documentation of your data.  Feel free to use underscores or dashes to enhance readability of your file name.  In this case, we name our final shapefile as “garmin_waypoint_nad27_dd” to symbolize that this file came from a Garmin and is in NAD27 datum and decimal degree coordinate system.  When finished press the Next button:
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SUMMARY:

You now see the Projection Utility Wizard summary dialog, which shows your settings.  Use the Print function to make a hardcopy for the next time you need to step through this process.  We wish there was someway to create a file as a result of this operation, but ESRI does not offer this as an option.  Pressing the Finish button will now complete the creation of your datum transformed shapefile.
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SUMMARY Continued: Now select your recently converted shapefile and bring it into your view.
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DISPLAY THE DATA


Now comes the moment of truth.  You will need to add the new shapefile into your existing view (See Figure 2).  As in the example showed on the first page, we now can compare the early garmin_waypoint shape file with our datum transformed file.  Recall that the waypoints collected were all from the shore, yet they were either displaced (relative to the background DRG) further inland or in the water.  Now, after altering the datum of the shapefile, you can see the waypoints are now shifted to match the shoreline depicted on the DRG backdrop.   

Figure 2.  Comparison of the input and output GPS data.  The blue dots delineate NAD83 datum coordinates, while the red dots more closely line up with the actual shoreline locations observed in the field.
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UPCLOSE

Zooming in closer and measuring the distance, one can see that in the Big Lake Area of Alaska (40miles NW of Anchorage) the datum shift from NAD83 to NAD27 is close to 130 meters (See Figure 3).  The shift from NAD83 to NAD27 is in a NE direction.

Figure 3.  Example of the Datum shift apparent in the Big Lake region of Alaska.
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A FINAL WORD:

This paper has shown you the steps to navigate through ArcView’s Projection Utility Wizard.  You may not have to use this utility often, but these notes should get you through the major steps in short order.  There are just a few more notes here that you should pay attention to in assisting in managing your GPS data for other users:

· Coordinates:

· Be sure to update any coordinates embedded in the attribute table of the shapefile.  Since reprojecting a shapefile does not alter the tabular data, use the AlaskaPak “Add XY to Attribute” menu choice to update the new coordinates.  The resultant fields “X_coord” and “Y_coord” will contain the NAD27 equivalent coordinates for your future users.

· Projection files

· During every projection utility session, you made projection files (extensions labeled *.prj) that include embedded information on the projection of your shapefile (See Figure 4).  Once you have mastered the projection utility, you can copy your most common projection files into a common working directory for future use.  Since ArcView looks for a projection file with the same name as the shapefile (newshape.shp; newshape.prj etc), you can rename projection files and place copied prj files into the same directory as your raw GPS file.  If your sure of the datum of a certain shapefile, you could bypass the projection utility wizard altogether by merely associating a shapefile with a *.prj file.  PLEASE BE CAREFUL when using this method.  You should be 100% sure when assuming a coordinate system and or datum of a shapefile.  Telling ArcView the wrong projection for a shapefile can lead to more trouble when trying to use the data in the future.

Figure 4:  Examples of the syntax embedded in projection files (*.prj) for ArcView shapefiles.
Steps in Telling ArcView  you have a NAD83 INPUT Coordinate shape file

1. Once you have successfully jumped through the projection wizard, make a copy of the input PRJ file.  It should look exactly like the form below.  Preserve the file somewhere for future use and name it NAD83AlaskaProjectionFile.prj

2. When you have to run another projection on Raw GPS DATA in WGS84 Datum, merely copy the stored PRJ file into the same directory as the shp,dbf and shx files and rename the characters to the left of the extension as the same neme of shapefile

3. Now when you run ArcView projection wizard, Step2 is already completed for you!

A: Decimal Degree NAD83 Alaska coordinate system projection file


GEOGCS["GCS_North_American_1983",DATUM["D_North_American_1983",SPHEROID["GRS_1980",6378137,298.257222101]],PRIMEM["Greenwich",0],UNIT["Degree",0.0174532925199433]]_

This step is not intuitive.  





Your setting the datum transformation for the current INPUT file.





The Wizard will assume later your Going to NAD27





Print out should look like this:


Input: 4269


Geo Transform 108002


Output: 4267
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