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Summary

Ordination is thecollective term for multivariable techniques that elucidate the variation in
communities and detect relationships between community gradients and environmental factors.
We used artificial and avian communities to investigate the performance of 3ordination tech-
niques of principal components analysis (PCA), correspondence analysis (CA), and detrended
correspondence analysis (DCA)for different gradient lengths of communities. Results suggest
that applicability of ordination methodsvaries accordingto gradient length. If the lengths of the
ordination axes are greater than about 2 standard deviations (SD), theresults of the CA may
display thearch effect, and oneshould consider usingthe DCA. However, if the configurations
of site points of the CA do not display this effect, one should use the CA. If the ordination
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lengths areless than about 2SD, the DCA may destroy the ecologically meaningful information

by detrending and rescaling, and therefore one should consider using the PCA or CA. The

length of thegradient strongly influencesthe correctness of the ordinations; investigators should

carefully choosean appropriate method according to gradient lengths.

Key wor ds: correspondence analysis, detrended correspondence analysis, gradient length,
ordination, principal components analysis.
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Fg. 1. Gaussian responsecurvedispl aying
a unimodal relation between the abundance
value of aspecies and an envir onmental
variable. (u = optimum; t =tderance; ¢ =
maxi mum) (Redrawn from ter Braak and
Pr entice 1988).
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Fg. 2. Communitygradient models. (a) Type
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mina s of the grad ent. The curves shown
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andequal maximums. A Gaussian response
curveisdefinedas 1 T. Gradient length of
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number of Ts. Bath communities havwe a
lengthof 2 T.
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Table 1. Applicahility of ordi nati on techniques with differ ent gradient lengths of communities

Artificial Gradient length Applicability of ordination technique
community T DCA axes (SD) PCA CA DCA
Onedimension
Typel model 2 11.3 - - Yes
15 8.2 - - Yes
1 5.2 - - Yes
0.75 3.6 - Yes Yes
0.625 2.8 - Yes -
0.5 21 - Yes -
0.25 0.6 Yes Yes -
Typell model 2 121 - - Yes
15 9.0 - - Yes
1 6.1 - - Yes
0.75 4.5 - Yes Yes
0.625 3.7 - Yes Yes
0.5 2.9 Yes Yes -
0.25 14 Yes Yes -
Twodimensions
Typel model 2,1 123, 6.5 - - Yes
Typell model 2,1 119,64 - - Yes
1,05 57,29 - - Yes
0.5, 0.25 32,15 Yes Yes -

D Thedefinition of Tisillustrated in Fig. 2.
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