
Vegetation Change Analysis for the 
Arizona Army National Guard, Florence Training Site

The Arizona Army National Guard (AZARNG) Florence Training Site leases approximately 20,000 acres of Arizona State Trust Land 
for military operations.  In recent years, this land has seen an increase in recreational use by the public.  In order to better 
understand the condition of natural resources, impacts of military training, and impacts of recreational use, the AZARNG contracted 
Pinnacle Mapping Technologies to analyze vegetation change over a 35-year period at the Florence Training Site.

PMT obtained NASA high altitude Color-Infrared photos 
acquired in 1970 from the USGS archive at the EROS Data 

Center (EDC).  These photos were ortho-rectified using Leica 
GeoSystems Leica Photogrammetry Suite Ver 9.0 (LPS).  We 

used a 10-m Digital Elevation Model (DEM) as a vertical control 
and 1-m IKONOS imagery as a horizontal control reference.

The five ortho-rectified frames were then mosaicked and 
clipped to the training site boundary
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We used 2005 0.25-m resolution orthorectified color photography from EarthData as the "current" 
image base.  After mosaicking the tiles, the resulting image was quite large (4.4 Gigabytes) so we 
resampled the 25-cm pixels to 1-m pixels.  This reduced resolution not only made the file easier 
to process, it also made it more comparable in resolution to the 2-m pixel size of the 1970 imagery.

2005 Mosaic
The goal of image classification was to distinguish between vegetated and non-vegetated areas.  
To begin, we ran an unsupervised classification of 20 classes.  In this procedure, the software 
identifies clusters of similar spectral patterns in the image.  From these 20 initial classes identified by 
the software, we used photo-interpretation to narrow the number of classes to 6.  Field sampling allowed us to further narrow the 
classification down to vegetated vs. non-vegetated areas.  We then conducted accuracy assessment on both the 2005 and 1970
classifications.

1970 Veg/Non-Veg Classification
Overall accuracy 77.50%
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2005 Veg/Non-Veg Classification
Overall accuracy 90.00%

Change Detection Grid.  
Green indicates an 
increase in veg from 
1970 to 2005, and 
red indicates a 
decrease in veg 
during that time
period.

Using Leica Geosystems Imagine Software, 
Ver.9.0, we conducted the change detection 
between the 1970 and 2005 classified maps. 
The tool computes the differences between the 
two dates of classified images and highlights the 
changes.  We essentially subtracted the "before"
 image from the "after" image.
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