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this analysis. These include catchment area and perimeter, stream density, vegetation, 
climate and bedrock geology. 
 
b. BEAST RCA model development and application. 
 
• Percent composition of the BMI community at each site was used to classify 

reference sites into groups of sites that had similar community composition.  This 
was done using several clustering methods.  The final classification was based on 
K-means analysis derived using Systat for 4 groups. Figure 1 shows the cluster 
groupings and test site locations. 

  
Figure 1. K-means cluster groupings of 4 groups for reference 

sites and test site locations.  
 

• The Group to which each site was classified based on the community composition 
was used as the categorical variable in a Discriminant Function Analysis (DFA) 
with environmental (landscape scale) descriptors (catchment area and perimeter, 
stream density, vegetation and bedrock geology).  This method selects the optimal 
set of habitat variables that show the greatest difference among the biologically 
defined groups. The method creates a predictive model that can be used to assign 
a probability of a site belonging to one of the biological groups based only on its 
environmental data. The number of reference sites that are placed in their correct 
biologically defined groups using only their environmental data determines the 
performance of the model. Figure 2 shows groupings predicted by the DFA for 
reference sites. 




