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PCA/CA
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Correspondence Analysis (CA)
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Detrended Correspondence Analysis (DCA)
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PCA or CA/DCA ?
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PC1 (20.1%)
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Lipid biomarker
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RDA/CCA
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Canonical Correspondence Analysis (CCA)
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RDA/CCA
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Variation Partitioning

Ee E 10), 2006, pp. 26142625
© %'Mn&e l:eolopg Society of Amernica

VARIATION PARTITIONING OF SPECIES DATA MATRICES:
ESTIMATION AND COMPARISON OF FRACTIONS

Proro R. Pexes-Nevo,' Piexee Lecexnre, STérsane Dray, ANp Danist. Borcaro
Département des sciences Nologigues, Université de Montrdal, C.P. 6128, succsrsale Centreville, Montréal, Québec H3C 317 Canada

Absiract.  Establishing relationships between species distributions and environmental
characteristics is a major goal in the search for forces driving species distributions. Canonical
ordinations such as redundancy analysis and canonical correspondence analyss are invaluable
tools for modeling communities through environmental predictors. They provxle the means
for conducting direct explanatory analysis in which the association among species can be
studied according to their common and unique relationships with the environmental variabks
and other sets of predictors of interest, such as spatial variabks. Vanation partitioning can
then be used 1o test and determine the likelihood of these sets of predictors in explaining
patterns in community structure. Although vanation partitioning in canonical analysis is
routinely used in ecological analysis, no effort has been reported in the literature to consider
appropriate estimators so that compansons between fractions or, eventually, between different
canonical models are meaningful. In this paper, we show that variation partitioning as
currently applied in canonical analysis is biased. We present appropriate unbiased estimators,
In addition, we outline a statistical test to compare fractions in canonical analysis, The
question addressed by the test is whether two fractions of variation are significantly different
from cach other. Such assessment provides an important step toward attaining an
understanding of the factors patterning community structure. The test is shown to have
correct Type | error rates and good power for both redundancy analysis and canonical
correspondence analysis,

Key words:  adjusted coefficient of determination; bootstrap; canowical analysis; canonical correspond-
ence analysis (CCA); ecological community. redundancy analysis ( RDA ); vartation partitioning.




Variation Partitioning
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Peres-Neto et al. (2006)
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Variation Partitioning

» lipid.w
Portition of variotion in RDA

Coll: worpart(Y « Lipid(, 3:11], X « Vipid[, 16:33), Vipie[, o5, 12, 14:15)), scele « TRNE)
Columns of ¥ mere zcaled to unit varionce

(xplenctory tobles:
N e[, 16:33)
22: lipid[, (S, 12, 14:1%))

No. of explosatory tables: 2

Totol vorigtion (55): I
Yorionce: 4

No. of obgervolions: ™

Portition toble:
DF R.squored Ad).R.squored Testoble

[osb] «- 11 M e 0.5500% reut
[bec] « X2 4 2.50985 943N TRUE
[osbec]) - X102 22 .éaank .5 Teut
Individwel froctiions

[0 « x1IX2 14 .10146 Ut
(») 9 9.4499 FALSE
[¢] « x2iIx2 4 e.03393 Thut

[d] = Residuals e.41022 FALSE

Pse function 'rda' 1o test significonce of froctions of Interest



Variation Partitioning
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