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Appendix 1: Data Analysis tools and methods for each question. *Tests used to measure the quality of the classifications. 

What are the effects on classification outcomes of: 

Analytical tools 
Question 1: Removing rare species at different levels of 
contribution to TFC? 

Question 2: Weighting species cover by different 
measures of vegetation layer height? 

Determining cluster division SIMPROF and ISA SIMPROF 

 (ISA produces Indicator Species (IS)  

 
Comparison point = ALL dataset Comparison point = NoHeight dataset 

Tests in common                                                                                                                                        

1 Change in patterns of similarity between sites - 2STAGE in PRIMER-E 

2 Changes in clustering patterns - changes in proportion of clusters per formation and sites per cluster - Fisher's exact 
test (p<0.05) 

3* Ability of classification to predict all species cover - generalised linear models and Akaike's Information Criteria 
(Lyons et al 2016)   

Specific investigations                   (Q1 – per formation)                                                                             (Q2 – whole dataset) 

 
Changes in species richness per site (Margalef's Index) - 
unpaired t-test *Which layers drove the classifications? 

 
Changes in species evenness per site (Pielou's Index) - 
unpaired t-test  

*Changes in proportions of total-to-useful Indicator Species 
- Fisher's exact test  
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Appendix 2: Classification dendrograms as a result of removing rare species. 
Each value of β in the flexible-β clustering method produced the same clusters in the subsets as the 
full species pool (ALL dataset). However, Bray-Curtis coefficient with UPGMA clustering 
amalgamated clusters with each subset, which we show in figure A2.1. 
 

 
Figure A2.1: Clusters resulting from datasets with species removed based on % contribution to 
total foliage cover. Clusters are derived from Bray-Curtis coefficient and UPGMA linkage. 
Brackets indicate clusters that are amalgamated in different subsets. Clusters are labelled with 
species contributing >10% to similarity of sites in cluster. Species datasets: ALL = full species pool, 
C>1 = only species contributing >1% to total foliage cover, C>5 = species >5%, C>8 = species 
>8%, C>10 = species contributing >10% to total foliage cover. 
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Figure A2.2. Clusters resulting from flexible-β clustering with optimal β value (0.01) chosen to 
maximise the cophenetic correlation between the distance matrix and the dendrogram. The optimal 
cluster grouping is indicated by the vertical black line (24 groups). 
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Figure A2.3. Clusters resulting from flexible-β clustering with β value set to -0.25 (a value widely 
used in ecology and classification). The optimal cluster grouping is indicated by the vertical black 
line (26 groups). 
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Appendix 3: Dendrograms of each classification after incorporating different height measures. 
Dendrogram titles indicate the height measure. Height = height in meters, LogHeight = log10 ( x + 1) 
of height, RankHeight = expert weightings of layers, NoHeight = no height included, foliage cover 
only. Clusters are labelled with species contributing >10% to the similarity between sites in a 
cluster.  
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