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One of the most popular hierarchical divisive clustering techniques in community ecology is the Two-way
Indicator Species Analysis (TWINSPAN). It was developed by Hill (1979) and until nowadays it is widely
distributed in the stand-alone DOS or WINDOWS versions or included in software packages for the analysis of
ecological data.

The new method uses the standard TWINSPAN algorithm and calculates the heterogeneity of each
cluster which is created when going down the classification hierarchy. First, TWINSPAN divides the data set
into two clusters. Then TWINSPAN is stopped and a measure of heterogeneity is calculated for both clusters.
In the next step, only the more heterogeneous cluster is divided by TWINSPAN. Then there are three clusters,
whose heterogeneity is quantified again and only the cluster with the highest heterogeneity is divided into two
clusters, i.e. four clusters are obtained, etc. The process is repeated until the number of clusters specified by
the userisreached.

Measures of cluster heterogeneity

1. Whittaker's beta, proposed for measuring beta diversity: B=a/y-1

where a is the mean number of species per site, calculated from all sites belonging

the dluster and s th ofspecies acrossallsites within the dluster
2. Total Inertia, which is the sum of all eigenvalues and reflects the spread of sites around the centroid of correspondence
analysis.
3. Average Jaccard Dissimilarity (AJD) between all pairs of sites in a cluster. For one pair of sites, it is calculated as:
AJD=1-al(ath+c)
where ais the number of species occurring in both sites, b is the number of species

occurring only in the first site and ¢ is the number of species occurring only in the
second site.

Test of the proposed method

For illustration of the basic principle of the method we selected a data set of 823 relevés of oak and oak-
hornbeam forest vegetation (Melampyro nemorosi-Carpinetum, Carici pilosae-Carpinetum, Genisto pilosae-
Quercetum petraeae). The first DCA ordination diagram (A) shows unbalanced divisive classification of
standard TWINSPAN algorithm while the second diagram (B) represents modified TWINSPAN classification,
where the order of divisions is weighted by cluster heterogeneity.
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Fig. 1. Divisive TWINSPAN classification tree with
imperfect hierarchy of clusters.

Standard TWINSPAN algorithm (Hill 1979)
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Fig. 2a. The same tree as in Fig. 1 with an identification of
internal cluster heterogeneity.

Modified TWINSPAN algorithm
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Fig. 2b. Fully hierarchically organized TWINSPAN tree
using a comparison of cluster data heterogeneity in each
level of division.
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