A Statistical Methodology for Detecting and Monitoring Change in Forest Ecosystems Using Remotely Sensed Imagery
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Normalized Difference Vegetation Index (NDVI)

NDVI exploits the strong differences in plant reflectance between red and near-infrared 50 Phenoregion Prototypes small - changes, red is large
wavelengths to provide a measure of “greenness” from remote sensing measurements. changes, and white is no change.
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clouds and snow are negative.

Phenology from Remote Sensing
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Geographic Space _‘ Data Space

‘ signficant progressive mountain pine beetle damage has been observed over the
Temperat

i ] MODIS period of observation. The areas in and around the Rocky Mountains appear to
G UUUDUP i have increasing orange to red colors from 2005-2008, indicating large changes in
phenological behavior from year to year. The black vectors are from sketchmaps
collected by the Forest Service, where human observers have identified areas of forest

A data mining approach, utilizing
high performance computing (HPC),
for the entire MODIS history of NDVI
provides a basis for determining
normal phenological behavior.
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Descriptive
variables become
axes of the data
space. Map cell
values become
coordinates for
the respective

These plots show the mean annual phenological behavior of each of the 50

Hoffman and Hargrove previously ,,,,,,, i < phenoclasses defined by the cluster analysis process. Clusters 6 and 27 have high disturbance from aerial and ground-based surveys.

employed a scalable k-means = e o NDVI all year, so they are dominated by areas of highly productive evergeen vegetation.
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NDVI represent 77 GB of data. vegetation.






