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Abstract:
Millions of hectares of North American rangelands are infested with invasive plant species (Lajeunesse
et al. 1999). Consequently, the integrity of our natural systems and viability of our regional economy
are threatened by the spread of these exotics. In order to successfully adapt our management strategies
and improve our ability to halt the spread of invasive plants, the production of accurate, time-repeated
infestation maps is critical. Traditional survey mapping is the standard for mapping invasive plant
infestations. Survey mapping, however, is time consuming and often completed ineffectively. Time
constraints limit the possibility of repeated mapping and the resulting maps are often not accurate;
faster, more efficient mapping methods are necessary. In this study, alternatives to traditional survey
mapping were examined. Presence/absence GPS-based infestation maps of Agroptilon repens L. and
Centaurea maculosa Lam. from two different Montana rangeland sites were used to (1) test the
usefulness of inverse distance weighting (EDW) for predicting invasive plant locations, and (2)
determine whether available GIS layers could improve prediction success attained by IDW. An
in-the-field accuracy assessment was completed for the GPS-based infestation maps. At both sites, map
accuracies were high, and were considered reasonable representations of the invasive plant
distributions. Samples were gathered from the GPS-based infestation maps through repeated
computer-based sampling simulations. Three sampling methods and six sampling densities were tested.
IDW was applied to each sampling strategy (sample method x sample density) to predict the presence
or absence of the invasive plant species. The GPS-based infestation maps were used as references to
determine the accuracy of EDW interpolation results. Some differences among the 18 sampling method
x sampling density combinations were detected from the prediction accuracies using ANOVA and
multiple comparison analysis. Sampling at a density of 0.25% (~1pt/ha) with a systematic sampling
method was determined to be the preferred sampling strategy at our sites. This strategy resulted in
overall accuracies near to and above 85%. Preliminary classification tree analysis was also conducted
to test the relationship between readily available GIS data layers and invasive plant locations. Results
indicated, of 8 GIS data layers, proximity to predicted nearest invasive plant was overwhelmingly the
strongest predictor in determining invasive plant locations. Some correlations were found between 4 of
the other 7 GIS layers and the invasive plant locations at each site. We concluded, of the variables
tested (aside from invasive plant proximity), none offered enough predictive power for use in
alternatives to traditional mapping at the two sites. IDW in combination with a systematic sampling at a
density of ~lpt/ha, however, was recommended for predicting presence or absence of C. maculosa and
A. repens distributions. 
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