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1.  Downloading and Installing Dune Migration Add-in  

The Dune Migration ArcGIS add-in was developed using the Python programming language for 

ArcGIS 10.2.2 and later versions. The add-in, test data, and user’s guide can be downloaded 

from http://geography.unt.edu/~pdong/software/dune/ (Figure 1).  

 

 
Figure 1. 

 

Once the three files in Figure 1 are downloaded, users can unzip the test data zip file which 

contains two sample LiDAR-derived 1-meter resolution digital elevation models (DEM) in TIFF 

format, acquired on January 24, 2009 and June 6, 2010 for an area of 401 m by 802 m in the 

White Sands Dune Field (WSDF) in New Mexico, USA. The steps for installing the add-in are 

listed below: 

 

Step 1: Double click the downloaded file “DuneMigration.esriaddin”.  You can see the Add-in 

Installation Utility window (Figure 2).  Click the “Install Add-in” button, and you should see a 

pop-up message:  “Installation Succeded.” 
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Figure 2. 

 

Step 2: Open ArcMap, select menu “Customize  Add-in Manager…”. Then select the 

“DuneMigration” add-in and click “Customize…” (Figure 3). 

 

 
Figure 3. 
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Step 3. In the Customize window, check the Dune Migration toolbar, then click “Close” (Figure 

4). The Dune Migration toolbar should appear (Figure 5). 

 

 
Figure 4. 

 

 
 

Figure 5. 

 

 

2. Application Demonstration 

 Add the two DEMs (TIFF files) to ArcMap, and start using the toolbar. The items on the toolbar 

are described below: 

 

(1) DEM1: The first DEM raster which can be created from LiDAR data or other data sources. 

The data acquisition date is contained in the DEM layer name in the format of YYYYMMDD, 

and the YYYYMMDD string can be any where in the DEM name as long as it is the first eight 

numbers, for example, A20090124DEM1. The DEM layer name can be changed by the user in 

ArcMap, and can be different from the actual file name. 

 

(2) DEM2: The second DEM raster (similar to DEM1). The dates for DEM1 and DEM2 are used 

for calculating the time interval (number of days) between DEM1 and DEM2, which will be used 

to convert dune migration distance into migration rate at each sampling point. 

 

(3) AOR: Angle of repose for sand dune slip faces. AOR is usually around 34°, depending on the 

sand grain size, shape and moisture content. Users can select/input a range, such as 30-35, as 

AOR values. 



4 of 6 
 

 

(4) Min-Dist: The minimum distance between two random points. The unit of distance is the 

same as the linear unit of the DEM layers. 

 

(5) Radius: The search radius used to identify the nearest source point around a random target 

point. The unit of radius is the same as the linear unit of the DEM layers. 

 

(6) Workspace: The folder for output rasters and shapefile. To ensure the geoprocessing steps are 

not affected by any existing files, there should be no existing files or folders in the workspace 

before a users clicks the OK button; otherwise a warning message will pop up. 

 

(7) OK: Click OK to run the program. If there are any errors in the parameters on the toolbar, 

error messages will pop up. 

 

 

Results from the test data are shown in the following figures. 

 

 
 

Figure 6. LiDAR-derived DEM (1-m resolution) of January 24, 2009 for the 401 m by 802 m test 

area. 
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Figure 7. LiDAR-derived DEM (1-m resolution) of June 6, 2010 for the 401 m by 802 m test 

area. 

 

 

 
 

Figure 8. The test datasets were processed in less than 42 seconds. 
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Figure 9. Target points on target lines (red, for June 6, 2010), and source points for source lines 

(Green, for January 24, 2009). 

 

 

Figure 10. Attributes of target points. NEAR_DIST – migration distance, Azimuth0 – source 

direction, and m_Rate – migration rate (meters/year).  
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