Remote Sensing of Leafy Spurge (Euphorbia esula L.):
Spectral and Spatial Detection Limits
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Abstract: Invasive species can alter ecosystem functions in a number of ways, including the devaluation of land; the reduction of agricultural productivity and rangeland; the diminishment of native
habitat; the decline of species diversity; and the alteration of fire regimes and soil dynamics. Leafy spurge (Euphorbia esula L.) is listed as a noxious weed in the western United States and Canada,
where widespread infestations necessitate a combination of continued monitoring and adaptive, long-term management strategies. Leafy spurge is spectrally distinct from surrounding vegetation during
peak phenology and hyperspectral imagery can successfully discriminate nascent populations with cover as low as 10% within a 3.5m? area. A heavily infested demonstration area in southeast Idaho
was used to extend remote sensing of leafy spurge research in two directions: 1) coarse regional scale detection for broad monitoring purposes and predictive modeling, and 2) fine scale detection for
abundance mapping using matched filter scores (pixel-based estimates of subpixel target abundance produced from the hyperspectral classification method mixture-tuned matched filtering). The
results presented herein address the coarse scale direction and focus on assessing the suitability of using Landsat TM5 for invasion history mapping and regional monitoring. Combining distribution
and abundance mapping w/ ground measurements of species diversity can be used to identify sensitive areas that are susceptible to invasion (endemic, rare, or biodiverse “hotspots”).
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