This study represents the second phase of experimental design tests for the all taxa biodiversity inventory (ATBI).  Two goals of the ATBI are to determine sampling designs that efficiently capture the diversity in GSMNP and to develop a GIS that informs decisions regarding sampling design (White and Morse 1999).  In the first phase White, Urban and Kintsch used remote sensing data in a GIS as a means of organizing and analyzing the environmental heterogeneity in the park.  They developed a series of environmental "zip-codes" which included measures of elevation, the topographic convergence index, and hillshade (Kintsch 2000).  From these zip-codes, areas of high topographic and insolar heterogeneity were identified.  Since environmental heterogeneity is often correlated with species richness, these environmentally diverse regions likely represent areas of high biological diversity.  

While the first phase of testing involved identifying regions of high biological diversity within the park, this second phase tests the efficacy of using GIS as a tool to inform sampling design.  This will involve using a testable hypothesis around which the sampling design can be formed.  The question to be tested by the sampling design is: Does distance from a road or trail significantly affect the abundance of ginseng in GSMNP?  Illegal collection in GSMNP has severely depleted the abundance of ginseng within the park.  Elucidation of patterns in the collection of ginseng in the park could aid conservation efforts in the park.  Since roads or trails are the vectors by which poachers access the park, they represent a baseline for observing patterns in the collection of ginseng.  

In a previous study, Rock and others developed a Mahalanobis-distance model for the occurrence of ginseng in the park (Rock et al. 1999).  This model suggests the probability of ginseng occurrence throughout the park.  In designing this survey, the model will be used in conjunction with the ATBI GIS to select sights which vary in distance from roads and trails, and have a high probability of ginseng occurrence.  The field design will be composed of quadrats aligned along transects travelling away from selected road and trails.  The location of the transects will be determined by querying the GIS.  Within each quadrat, relevant topographic, environmental variables will be measured, including a soil sample taken at each quadrat.  Abundances of plant species within each quadrat will be recorded.  Analysis of the data obtained in this survey will be used to test relationship of roads and trails to ginseng occurrence.  The ease of data collection, the effectiveness of the design, and well as the significance of the hypothesis tests will be used to evaluate and improve the ATBI sampling protocol.
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