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Biodiversity Indicators
Overview

Measuring and communicating biodiversity is an important function within the Vibrant 
system to support the community of researchers. Biodiversity indicators are a common 
way of summarizing species and ecosystem information into measurements and 
assessments of biodiversity (van Strien et al., 2011). Indices are diverse in scope and 
implementation, and therefore vary in quality of outputs based on data input. While many 
indicators work well for broad-scale, coarse resolution input data, it can be more difficult to 
identify indicators for particular regions or taxon (Czúcz et al., 2012). Here we review 
biodiversity indicators for development and release for use with the Vibrant tools.

Review of existing indicators 
Coarse grain - large area indices
Several biodiversity indices exist intended for a global assessment of biodiversity health. 
The data requirements for each of these indicators varies from species observation data to 
population trend. Where the former is quantitatively collected and the later is more often an 
expert valuation. Other indicators require compound measures, such as the measure of 
threat status used to develop the Red List Index (Butchart et al., 2007; Butchart et al., 
2010; van Strien et al., 2011). For a full review of these indicators see Vačkář et al. (2011). 

Indicator approaches
Many of the biodiversity indicators reviewed in Vačkář (2011) rely on one or more 
mathematical approaches for quantifying biodiversity change. Here we give a brief 
overview of four common mathematical approaches, for a full review of the mathematical 
properties of biodiversity indices see van Strien et al., (2011).

Mean of abundance indices: mean abundance indices measure the mean of species 
observations at a given point in time. Normalization of mean values across years is 
achieved by dividing by the mean from a baseline year. Several variations of the mean 
indices exist (Gregory et al., 2005; Loh et al., 2005).

Shannon index: the measure relies on each species’ abundance relative to the total 
number of species in a community; the sum of these measures (multiplied by -1) results in 
the final Shannon index value. In this way, the Shannon index accounts for relative 
abundance of species and evenness.

Simpson’s index: like the Shannon index, Simpson’s index accounts for relative 
abundance and evenness in a community to derive a measure of biodiversity. Both of the 
Shannon and the Simpson indices suffer from the fact that if all species decline evenly 
across years, no change will be reported. Variations exist that attempt to overcome this 
weakness (Buckland et al., 2005)
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# Species richness: a simple mathematical measure of species diversity at time: the 
total number of species at a given time.

Biodiversity indicators as services
The first steps toward building services for reporting the outputs of biodiversity indices will 
be identify the minimum set of information needed for any index. Species richness for 
example, could be achieved using a large dataset of species in a given area over time. 
Indices such as the Biodiversity Intactness Index (BII; Scholes and Biggs, 2005) require 
more carefully vetted data and data format. Furthermore, full automation for any but the 
simplest of the indices such as species richness or geometric mean of abundance indices, 
will require human inputs. 
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