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Unlocking ArcGIS 10.3.1: A Deep Dive into Geographic Transformation 
Tables

When you work with spatial data, the accuracy of your results hinges on the coordinate systems and 

transformations you use. ArcGIS 10.3.1 offers a robust framework for managing geographic transformations, and its 

transformation tables are the backbone of this functionality. This article will walk you through everything you need to 

know about the arcgis 10 3 1 geographic transformation tables contents—from the basics of what a

transformation table is, to how you can view, edit, and create your own tables for precise mapping.

Why Geographic Transformations Matter

Geographic transformations convert coordinates from one datum to another. Think of it as translating between

different language versions of the world map. If you plot a point in the NAD83 datum and want to display it on a

map that uses the WGS84 datum, you need a transformation that accounts for the differences in the Earth’s shape

representation between those datums.

Without proper transformations, your data can shift by meters or even kilometers—an issue that can compromise

engineering projects, environmental studies, and any application where spatial precision matters.

What Are Geographic Transformation Tables?

In ArcGIS, a geographic transformation table is a structured list of parameters that define how coordinates should

be adjusted when moving from one datum to another. Each table contains:

•  Source and target datums – the coordinate systems involved.

•  Transformation method – the mathematical approach (e.g., Molodensky, Bursa-Wolf).

•  Parameter values – translations, rotations, scale factors.

•  Applicable area – geographic bounds where the transformation is valid.

•  Accuracy and uncertainty – error estimates for the transformation.

These tables are stored in ArcGIS’s catalog and can be accessed via the ArcCatalog interface or programmatically

through the ArcPy library.

ArcGIS 10.3.1: Where Transformation Tables Reside

In ArcGIS 10.3.1, geographic transformation tables are part of the Spatial Reference Datafolder. The default path

typically looks like this:

C:\\Program Files\\ArcGIS\\Desktop10.3\\ArcGIS\\SpatialReference\\\n\nWithin this folder, you’ll find several 

subfolders such as Geographic Transformations, Projected Transformations, and Datum Transformation Tables . The 

tables themselves are stored as .txt files (e.g., WGS84toNAD83.txt) and are referenced by ArcGIS when you apply

a transformation.

Accessing the Tables Through ArcCatalog



1.  Open ArcCatalog.

2.  Navigate to the Spatial Reference folder.

3.  Open the Geographic Transformations subfolder.

4.  Double-click any table to view its contents in a text editor.

ArcGIS also allows you to view these tables directly within the Spatial Reference Propertiesdialog when you set

the coordinate system for a layer.

Understanding the Contents of a Transformation Table

Let’s examine a typical transformation table entry to see how the data is organized. Below is a simplified excerpt

from a transformation table that converts WGS84 coordinates to NAD83:

Transformation Name: WGS84_to_NAD83\nSource Datum: WGS84\nTarget Datum: NAD83\nMethod:

Molodensky\nParameters:\n dX = -0.9999\n dY = 0.0000\n dZ = 0.0000\n dRx = 0.0\n dRy = 0.0\n dRz = 0.0\n

dScale = 0.0\nArea of Applicability: Global\nAccuracy: 0.5 meters\n\n\nEach line serves a clear purpose:

•  Transformation Name – a unique identifier.

•  Source and Target Datums – specify the coordinate systems.

•  Method – the algorithm used to perform the conversion.

•  Parameters – numeric values that the algorithm applies.

•  Area of Applicability – geographic extent where the transformation is valid.

•  Accuracy – the expected error margin.

Common Transformation Methods in ArcGIS

•  Molodensky – uses translations along the X, Y, and Z axes.

•  Bursa-Wolf (7-parameter) – adds rotations and scale factor to the Molodensky approach.

•  Helmert – similar to Bursa-Wolf but often used for older data.

•  Geocentric Translation – simple translation between datums.

ArcGIS 10.3.1 includes a wide variety of these methods, and the appropriate one depends on the data’s origin and

the desired accuracy.

Viewing and Editing Transformation Tables in ArcGIS 10.3.1

Using ArcCatalog to Inspect Tables

ArcCatalog provides a convenient way to open and read transformation tables. Once you locate the table file, you

can double-click it to open it in Notepad or any text editor. The file format is plain text, making it easy to read and

edit manually.

Editing Parameters with ArcMap

1.  Open ArcMap and add a layer that requires a transformation.

2.  Right-click the layer in the Table of Contents and choose Properties.

3.  Navigate to the Coordinate System tab.

4.  Under Transformation, select the desired transformation from the drop-down list.

5.  If the transformation isn’t listed, click Show All to see all available tables.

6.  To edit an existing table, click Open Spatial Reference Manager and then select Geographic Transformations 

to open the table in a text editor.

After editing, save the file and refresh ArcGIS to see the changes reflected in the transformation list.



Programmatic Access via ArcPy

For advanced users, ArcPy offers a programmatic interface to read and modify transformation tables. Here’s a short

example that reads a transformation table and prints its parameters:

import arcpy\n\n# Path to the transformation table\ntable_path = r"C:\\Program Files\\ArcGIS\\Desktop10.3\\ArcGIS\

\SpatialReference\\Geographic Transformations\\WGS84_to_NAD83.txt"\n\n# Read the table\nwith

open(table_path, 'r') as f:\n for line in f:\n print(line.strip())\n\n\nWhile ArcPy does not provide a dedicated API

for editing the tables, you can still read, modify, and rewrite the file using standard Python file operations.

Creating Custom Geographic Transformation Tables

Sometimes the built-in tables don’t match the precision you need. In such cases, you can create your own

transformation tables.

Steps to Create a Custom Table

1.  Open a text editor and create a new file.

2.  Follow the format shown earlier: include the transformation name, source/target datums, method, 

parameters, area, and accuracy.

3.  Save the file with a .txt extension and place it in the Geographic Transformations folder.

4.  Restart ArcGIS to load the new table.

Example of a custom transformation from NAD27 to NAD83 for a specific region:

Transformation Name: NAD27_to_NAD83_Custom\nSource Datum: NAD27\nTarget Datum: NAD83\nMethod:

Molodensky\nParameters:\n dX = -1.0\n dY = 0.5\n dZ = 0.0\nArea of Applicability: 45N 120W to 46N

119W\nAccuracy: 1.2 meters\n\n\nValidating Your Custom Table

After creating a custom table, it’s essential to validate its performance. Use the Coordinate Transformation tool in

ArcToolbox to apply the transformation to a known point and compare the result against a trusted reference. Adjust

parameters as necessary until the output meets your accuracy requirements.

Applying Geographic Transformations in ArcGIS 10.3.1

Automatic Transformation Selection

ArcGIS can automatically choose the most appropriate transformation when you reproject a layer. To enable this

feature:

1.  Open ArcMap and go to Tools &gt; Options.

2.  Select the Coordinate System tab.

3.  Check Use Geographic Transformation and choose Auto-Detect.

When you add a layer with a different datum, ArcGIS will apply the transformation that best matches the source

and target datums.

Manual Transformation Application

For precise control, you can manually apply a transformation when reprojecting a layer:

1.  Right-click the layer and select Data &gt; Export Data.

2.  In the export dialog, choose a new coordinate system.

3.  Click Transformation and select the desired table.

4.  Run the export to create a new layer with the applied transformation.



Common Use Cases for Geographic Transformation Tables

•  Surveying and Engineering – aligning field data collected in NAD83 with national survey data in NAD27.

•  Environmental Monitoring – converting satellite imagery in WGS84 to local datums for accurate land use 

analysis.

•  Urban Planning – integrating cadastral maps from different regions that use varying datums.

•  – ensuring that emergency response GIS layers match the coordinate system of real-time data feeds.

Troubleshooting Common Transformation Issues

Data Shifts and Misalignment

If you notice unexpected shifts after applying a transformation, verify that:

•  The correct transformation table is selected.

•  The table’s area of applicability includes your data’s geographic extent.

•  There are no conflicting transformations applied to the same layer.

Precision Errors

ArcGIS 10.3.1 reports transformation accuracy in the table. If the reported accuracy is insufficient for your project,

consider:

•  Using a transformation with a higher number of parameters (e.g., Bursa-Wolf).

•  Creating a custom transformation with refined parameters.

•  Consulting the latest geodetic literature for recommended parameters for your region.

Missing Transformation Tables

Sometimes ArcGIS fails to list all available tables. To resolve this:

•  Ensure the table file is located in the correct folder.

•  Verify that the file name follows ArcGIS naming conventions.

•  Restart ArcGIS after adding or modifying tables.
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