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Correlations and associations

• correlations between environmental variables 

• e.g. associations between species (info on co-varying species) based on dissimilarities, 
• associations are usually found on a transposed species table



Correlations: environment tables

• we apply one of the correlation function as we have seen before — use the cor() function, and 
select either Pearson’s product-moment, Spearman’s rho, or Kendall’s tau (or in case of the latter, 
recode to ordinal and apply a Pearson’s correlation if used together with numeric or double precision 
data) 

• no need to standardise as one would do for the calculation of Euclidian distances 
• it may be necessary to apply various transformations to the to get a linear response



Correlation: environmental variables
Doubs River data: Environment table

Pearson correlation coefficients

no need to transpose or standardise as the cor() function does 
this internally 

“comparison among ordinal variables, or among quantitative 
variables that may be monotonically but not linearly related, can be 
achieved using rank correlation coefficients like Spearman’s ρ (rho) 
or Kendall’s τ (tau)”

(some 
transformation 

might help)





Associations: species tables

• we apply one of the dissimilarity matrices 
• we do not derive Euclidian distances from species data, nor do we determine pairwise 

covariances or correlations (this is fine with the environmental data) 
• it may be necessary to apply various transformations to the species data, e.g. when there are a few 

rare species 
• transformation options are provided by decostand(); see section 3.5 in Numerical Ecology with R



Associations: species presence-
absence Doubs River data: Species table

Transposed

Jaccard coefficient

also available are the Sørensen 
and Ochiai coefficients





Correlations and associations

• the square association and correlation matrices are generally only used as intermediate steps in our 
workflow, and are not usually scrutinised directly 

• however, meaningful information is already present in these matrices, and it is beneficial to be able to 
read them 

• it is definitely necessary to understand how they are calculated 
• the next step in the workflow takes the distance, dissimilarity, association, and/or correlation matrices 

and applies the multivariate analyses on them 
• we will continue with the distance and dissimilarity matrices


