Determining Total Functional Diversity

The calculation of total functional diversity for a given area, in this case a 6th HUC sub-watershed, begins with an agreed upon potential species list for the sub-watershed.  Once the species list had been determined, a matrix can be created that depicts the number of species from the list that perform a given function within a given habitat type.  Shown in Figure 1.
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Figure 1.  Number of potential species performing functions by habitat type. 

[ex. 1.1.1.1 = primary excavator and 16 potential species perform                                   this function in Habitat #1, while there are 13 in Habitat #2, etc. ]

The value of each cell in Figure 1 represents the number of species from the species list that is associated with a given function for that habitat type.   The next step in determining total functional redundancy is to calculate the relative proportion of each habitat type within the site/study area.  

Figure 2 (below) depicts an area that is comprised of four habitat types (1-4), in the following proportions: 1(25%), 2(50%), 3(10%), 4(15%).  Each cell in Figure 1 is then multiplied by the proportion of its given habitat type within the study area.  The resulting area weighted functional redundancies can then be summed across all habitat types for each function and then summed across all functions to calculate the total functional redundancy of the study area as shown in Figure 3 below.
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Figure 2.   Proportion of each habitat type at a site/study area.

[ex. Habitat #1 is only 25% of the site/study area, and 16 potential species can perform the primary excavator function.  Thus, the functional redundancy, which is 16, is then weighted by the proportion of the habitat type (25%) to produce a weighted value of 4]
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      Figure 3. Total functional diversity is determined by summing across all habitat types   for each function and then summed across all functions

If this process is repeated for two separate time periods, like 1850 and 1999, for all 6th HUC sub-watersheds in an ecoprovince, the change in functional redundancy over time can be calculated for each sub-watersehd as shown in Figure 4 below.  
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Figure 4.  Change in Total Functional Diversity from 1850 to 1999.
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Figure 5.  Change detection can be done for individual or a core set of                                        ecological functions, like grazers
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               Figure 6. Species functional profiles for potential versus observed wildlife at a site/study area
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