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Introduction

Main aims

Variation partitioning of species composition explained by environmental and
spatial variables is often used to identify
the signature of niche- and dispersalbased processes in community assembly
(see Fig. 1). Such interpretation is,
however, strongly dependent on the
quality of available environmental variables. Component [c], interpretable as a
legacy of dispersal processes in community assembly, contains unknown
proportion of variation attributable to notmeasured environmental variables. If
some important environmental variables
are missing in our data or the available
variables are of low quality, component [c]
and consequently importance of dispersal
processes will be overestimated.

We propose a method evaluating whether
available environmental data are sufficient
for description of environmental control
imposed on community. We can never
measure everything. But it is useful to
know whether we are doing really bad
(measuring wrong factors and not measuring the right ones) or we are getting
close to perfect.

Case study

www.bit.ly/vegsci

(vegetation of subtropical broadleaved forest)

Question
If we want to quantify niche- and
dispersal-based processes in subtropical
forest, are topographical variables sufficient for the description of environmental
control representing niche-based processes? And if not, does the inclusion of soil
variables help?

Figure 3. Lienhuachih Forest Dynamics Plot, Taiwan.

Data

Theoretical background (needs closer look)
The method is based on multiscale decomposition of spatial variation in component [c]
of variation partitioning using spatial eigenfunctions, in our case dbMEM (previously
known as PCNM). This analysis can decompose the spatial variation, which is not
explained by environment (i.e. component [c]), into the spectrum of broad- to finescaled spatial components. We assume that broad-scaled spatial pattern in species
composition arises as a result of response of community to spatially structured
environmental variables, while more fine-scaled pattern is more likely to be the result
of dispersal processes. Indeed, these assumptions are limited only to certain context
and spatial scales. Interpretation of the analysis result goes as the following:
prevalence of variation explained by broad-scaled variables indicates that some
important environmental factors are missing and component [c] contains considerable
amount of variation potentially attributable to environmental factors, while the
prevalence of fine-scaled ones suggests that the component [c] is more likely
representing the proportion of dispersal-based processes in community assembly.

• Vegetation of subtropical broadleaved forest in 25ha Lienhauchih Forest Dynamics
Plot, Taiwan (Fig. 3);
• 625 plots (20 × 20 m), 153,264 individuals of woody species with DBH ≥ 1 cm;
• 11 topographical variables (aspect, slope, elevation, convexity and their
polynomials up to the third order to model also nonlinear response);
• 48 soil variables (chemistry and texture, 16 variables and their polynomials);
• 208 spatial variables (eigenvectors of dbMEM).

Analysis
Three sets of partial RDA analyses separately for each dbMEM eigenvector as
explanatory variables and environmental variables as covariables:
1. no environmental variables included as covariables;
2. only topographical variables as covariables;
3. both topographical and soil variables included as covariables.
Explained variation is reported using adjusted R2. Each pRDA has been tested by
Monte Carlo permutation test and the result has been corrected for multiple testing
by Holm’s correction.

Results
Spatial distribution of dbMEM eigenvectors:
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Spectrum of variation explained by individual dbMEMs:

1) If no environmental variables are included, species
composition is shaped by broad-scaled spatial patterns
(Fig. 4a).
2) Including topographical variables as covariables
doesn’t change much – residual spatial variation
(component [c]) is still dominated by broad-scaled
spatial patterns (Fig. 4b).
3) Including both topographical and soil variables as
covariables changes the situation, as importance of
broad-scaled spatial structures gives their way to more
medium- and fine-scaled ones (Fig. 4c).
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Figure 1
Interpretation of the results of variation partitioning
among environmental and spatial variables.
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Causes of spatial pattern in component [c]:

environmental variables
(represented by broad-scaled dbMEM)

dispersal processes (represented by
fine-scaled dbMEM)

Figure 2. Multiscale spatial analysis of component [c], using dbMEM analysis.
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Figure 4. Spectra of variation in component [c] explained by spatial
variables (dbMEMs), using multiscale spatial analysis.

Conclusion
Topographical variables are not sufficient
environmental descriptors, but including
soil variables gets us much closer.

