PCNM {PCNM} R Documentation
PCNM spatial eigenfunctions
Description

Function pcyM computes principal coordinates of neighbour matrices (PCNM) from a geographic distance matrix,
in view of spatial eigenfunction analysis.

This version allows users to obtain either the classical PCNM eigenfunctions with positive eigenvalues only, or all
PCNM eigenfunctions with positive and negative eigenvalues.

Usage

PCNM(matdist, thresh=NULL, dbMEM=FALSE, moran=NULL, all=FALSE, include.zero=FALSE, silent=FALSE)

Arguments
matdist A distance matrix of class dist or matrix.
thresh A threshold value for truncation of the geographic distance matrix. If thresh=NULL, the length of

the longest edge of the minimum spanning tree will be used as the threshold.

dbMEM If FALSE, the diagonal of matrix D contains zeros; classical PCNM eigenfunctions are produced.
If TRUE, the diagonal of D contains 4*thresh; the eigenfunctions produced are called distance-
based MEM or db-MEM (Dray et al. 2006). db-MEM eigenfunctions with positive eigenvalues all
have positive Moran's I. The db-MEMs with positive eigenvalues are fewer in number than the
PCNMs with positive eigenvalues.

moran If TRUE, Moran's I are computed for all PCNMs. If FALSE, Moran's I are not computed. When
moran=NULL (default value), Moran's I are computed for PCNM but not for dbMEM eigenfunctions
because, for dbOMEM, Moran's I are proportional to the eigenvalues. That is not the case for
classical PCNMs.

all If TRUE, the eigenvectors corresponding to all eigenvalues, positive and negative, are shown in
the output list. Default value: al1=FALSE.

include.zero [f FALSE (default value), the zero eigenvalues as well as their eigenvectors are excluded from the
output list. See details.

silent If FALSE (default value), informative messages are printed in the R console. They are not printed
if silent=TRUE (to be used in simulation studies for example).

Details

If a truncation value is not provided, the largest distance in a minimum spanning tree linking all sites on the map is
computed. That value is used as the truncation value.

If the calculation of Moran's I is requested but no file of sites coordinates is provided, cartesian coordinates are
recomputed by principal coordinate analysis from the distance matrix matdist.

When all is FALSE, the principal coordinate norm is the square root of the corresponding eigenvalue, as in Gower's
principal coordinate analysis. When all is TRUE, the principal coordinates are normalized to length 1 to avoid

creating complex principal coordinate axes for the negative eigenvalues.

When include.zero is TRUE, the null eigenvalue(s) and associated PCNM eigenfunction(s) are shown in the
output list. These eigenfunctions are meaningless and should not be used for spatial modelling.

Value
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values The PCNM eigenvalues.
vectors The PCNM or db-MEM eigenfunctions (principal coordinates of the truncated distance matrix).

Moran I A 3-column table giving: Moran = Moran's I statistics, p.value = p-values (2-tailed parametric
test), positive = 1 for Moran's I larger than the expected value. In most instances, only the
PCNM eigenfunctions displaying positive spatial correlation (i.e., those with Moran's I larger
than the expected value) are used in PCNM modelling. Computed using function
moran.I.multi of Guillaume Blanchet's AEM package.

expected_Moran The expected value of Moran's I.
spanning An R object containing the minimum spanning tree.

thresh The truncation threshold. If a thresh value was provided by the user, that value is given here. If
thresh=NULL, this is the length of the longest edge in the minimum spanning tree; the threshold
is augmented by 0.000001 before printing to correct the cases where the threshold is rounded to
a value slightly smaller than the true threshold.

Author(s)
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See Also

pcoa.all, guickPCNM
Examples

# Oribatid mite data from Borcard and Legendre (1994)
library(vegan)

data(mite) # 70 peat cores, 35 species
data(mite.xy) # Core geographic coordinates

mite.D <- dist(mite.xy) # Geographic distance matrix

# thresh=1.012 is the value used in Borcard and Legendre (2002)
mite.pcnml <- PCNM(mite.D, thresh=1.012)

mite.pcnm2 <- PCNM(mite.D, thresh=1.012, all=TRUE)

mite.pcnm3 <- PCNM(mite.D, thresh=1.012, all=TRUE, include.zero=TRUE)

# Plot maps of the first 3 PCNM eigenfunctions of file mite.pcnml
library(ade4)

par (mfrow=c(1,3))

s.value(mite.xy, mite.pcnml$vectors[,1], clegend=0, sub="PCNM 1", csub=2.5)
s.value(mite.xy, mite.pcnml$vectors[,2], clegend=0, sub="PCNM 2", csub=2.5)
s.value(mite.xy, mite.pcnml$vectors[,3], clegend=0, sub="PCNM 3", csub=2.5)
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# Plot maps of PCNM eigenfunctions no. 1 (eigenvalue = 77.12495),

# no. 44 (eigenvalue = 0), and no. 70 (eigenvalue = -18.92951) of mite.pcnm3
library(ade4)

par (mfrow=c(1,3))

s.value(mite.xy, mite.pcnm3$vectors[,1l] , clegend=0, sub="PCNM 1" , csub=2.5)
s.value(mite.xy, mite.pcnm3$vectors[,44], clegend=0, sub="PCNM 44", csub=2.5)
s.value(mite.xy, mite.pcnm3$vectors[,70], clegend=0, sub="PCNM 70", csub=2.5)

# Compute the db-MEM eigenfunctions.

# By construction, they all have positive eigenvalues and Moran's I
mite.dbMEM1 <- PCNM(mite.D, dbMEM=TRUE)

dim(mite.dbMEM1l$vectors)

plot.spantree(mite.dbMEM1l$spanning, mite.xy)

# Compute all (n-1) db-MEM eigenfunctions, including those that

# have negative eigenvalues and Moran's I modelling negative spatial correlation
mite.dbMEM2 <- PCNM(mite.D, dbMEM=TRUE, all=TRUE)

dim(mite.dbMEM2$vectors)
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