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Correspondence Analysis (CA)

• see https://sites.google.com/site/mb3gustame/indirect-gradient-analysis/ca and https://
www.davidzeleny.net/anadat-r/doku.php/en:ca_dca 

• also an eigenvector method 
• handles nonlinear species responses better than PCA 

• therefore better for community data 
• CA is based on similar regression techniques as PCA, but with !2-standardised data and weights 

• (… i.e. PCA uses an intermediate correlation matrix) 
• then subjected to either a Singular Value Decomposition (SVD) or eigenvalue decomposition, and the 

eigenvalues and eigenvectors reported 
• the ordination preserves !2- (D16) rather than Euclidian (D1) distance between sites 

• !2-distance is not influenced by double 0s 

• no pre-transformation needed 
• suitable for species counts and presence/absence data 

• CA maximises the correspondence between species scores and sample scores, whereas a PCA 
maximises the variance explained

https://sites.google.com/site/mb3gustame/indirect-gradient-analysis/ca
https://www.davidzeleny.net/anadat-r/doku.php/en:ca_dca
https://www.davidzeleny.net/anadat-r/doku.php/en:ca_dca


Correspondence Analysis (CA)

• CA produces one axis fewer than min[n, p] 
• as with PCA, orthogonal axes ranked in decreasing order of importance 
• the variation represented is the total inertia, which is the SS of all the values in the !2 matrix 

• (… i.e. not the sum of the eigenvalues along the diagonal as in a PCA) 
• individual eigenvalues will always be <1 
• the variation represented along an axis is given by dividing the eigenvalues of the axis 

by the total inertia



Correspondence Analysis (CA)

• CA approximates a unimodal response model 
• i.e. matches gradients better (fits better to env. data) 
• the species scores give the species maximum and the abundance decreases in every direction 

from the centroid of the species score 
• (… in PCA species close to the origin (zero) change little and is poorly presented by the 

ordination, but in CA it may have its optimum there) 
• the horseshoe effect is weaker, but still not entirely gone



Correspondence Analysis (CA)

• scaling of ordination plots 
• scaling 1—site scaling (rows the centroids of columns) 

• i.e. sites that plot close together are similar i.t.o. their species relative frequencies 
• any site near a point representing a species will have a relatively large contribution by that 

species 
• scaling 2—species scaling (columns are the centroids of rows) 

• i.e. species points that are close together will have relatively similar frequencies among 
the objects (sites) 

• any species plotting close-by a point that represents a site is more likely to be found at 
that object, or have a higher frequency there than at sites appearing further away in the 
ordination plot



Correspondence Analysis (CA)



Correspondence Analysis (CA)

continue…
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Correspondence Analysis (CA)
…continue



• site scaling 
• most interested in sites 
• sites that plot close together are similar i.t.o. their species 

relative frequencies 
• any site near a point representing a species will have a 

relatively large contribution by that species

Correspondence Analysis (CA)

• species scaling 
• most interested in species 
• species points that are close together will have relatively 

similar frequencies among the objects (sites) 
• species plotting close-by a point that represents an object 

(site) are more likely to be found at that object, or have a 
higher frequency there than at objects appearing further 
away in the ordination plot



Correspondence Analysis (CA)

require('viridis')
palette(viridis(8))
par(mar = c(4, 4, 0.9, 0.5) + .1, mfrow = c(2, 2))
with(spe, tmp <- ordisurf(spe.ca ~ Satr, bubble = 3,
                          family = quasipoisson, knots = 2, col = 6,
                          display = "sites", main = "Satr"))
abline(h = 0, v = 0, lty = 3)
with(spe, tmp <- ordisurf(spe.ca ~ Scer, bubble = 3,
                          family = quasipoisson, knots = 2, col = 6,
                          display = "sites", main = "Scer"))
abline(h = 0, v = 0, lty = 3)
with(spe, tmp <- ordisurf(spe.ca ~ Teso, bubble = 3,
                          family = quasipoisson, knots = 2, col = 6,
                          display = "sites", main = "Teso"))
abline(h = 0, v = 0, lty = 3)
with(spe, tmp <- ordisurf(spe.ca ~ Cogo, bubble = 3,
                          family = quasipoisson, knots = 2, col = 6,
                          display = "sites", main = "Cogo"))
abline(h = 0, v = 0, lty = 3)

# A posteriori projection of environmental variables in a CA
# The last plot produced (CA scaling 2) must be active
(spe.ca.env <- envfit(spe.ca, env, scaling = 2)) # Scaling 2 is default
plot(spe.ca.env)
# Plot significant variables with a different colour
plot(spe.ca.env, p.max = 0.05, col = "red")

Fit and Plot Smooth Surfaces of Variables on Ordination



biplot scaling 2

envfit() not the best option

• instead of an arrow of increase, 
the species score is seen as a 
centre of abundance 

• the species scores give the 
species maximum and the 
abundance decreases to every 
direction from the centroid given 
by the species score


