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Functional diversity (FD)

 Functional composition: the value of
species tralts

 Functional dispersion: the spread, or
variability, of species traits

« How to measure FD from multiple traits?
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Absrac. Functiomal diversity &= increasmgly identified as an important drnver of
ecoystem functioning. Vanows indices have heen proposed 40 measure the functional
diversity of 2 community, but there & still no consensus an which are most suiahle. Indeed,
nane of the existing ndices meets all the oiteria required for general use. The mam criteria are
that they must he designed to deal with several traits, take mto account abundances, and
measure all the facets of funcfonal dversity. Here we prapase three indices to quantify each
facet of functional diversity for 2 community with species dstributed m 2 mul € dmensional
functiomal space: functiomal nchness (volume of the Munctional space ocumed by the



Functional trait space
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9 species in functional trait space (2 traits)

Size of black circle = relative abundance

Figure taken from Villéger et al 2008 Ecology
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Functional richness (FRic):
Volume of the minimum

convex hull that includes all
species

Amount of functional space
filled by a community

Figure taken from Villéger et al 2008 Ecology



Functional divergence
FDiv

id FDiv = 0.643

Functional divergence (FDiv):

The divergence of species from
the center of gravity of the
convex hull
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Figure taken from Villéger et al 2008 Ecology



Back to the basics

Functional dispersion:

... the spread, or variability, in the locations of
the S species in the T-dimensional space

This concept is termed dispersion In statistics
(e.g. SS, variance, SD, range, etc)



Problems with FRic and FDiv
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« Sensitive to outliers » Sensitive to outliers
« Strongly positively correlated * Not sensitive to the size
with species richness of the convex hull
» Does not consider abundances * Need more species than traits
* Need at least 3 species * Need at least 3 species

* Need more species than traits

Figures taken from Villéger et al 2008 Ecology



FDiv does not measure relative differences
In functional dispersion
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Functional dispersion (FDis)
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Laliberté and Legendre submitted



FDis and relative abundances
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Laliberté and Legendre submitted



FDiIs measures relative differences In
functional dispersion
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Laliberté and Legendre submitted



Simulations of Villeger et al
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FRic is positively related
to species richness

Figure taken from Villéger et al 2008 Ecology



FDis is not
Influenced by
species
richness

Positively
related to FRic
and to a lesser

degree FDiv

Laliberté and Legendre submitted
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Desirable properties of FDis

1)
2)
3)
4)
o)
6)
7)

Intuitive

Can use multiple traits (any number or type)
Less sensitive to outliers

Direct comparison of functional dispersion
Min. 2 species (3 for FRic and FDiv)
Independent of species richness

Can integrate relative abundances



dbFD: R function to measure FD

e www.elaliberte.info

 Any type of traits (continuous, categorical, ordinal)
 Tolerates missing trait values

 3indices of Villéger et al, plus FDis

« Community-weighted trait means (CWM):
functional composition

e Functional group richness (FGri)



http://www.elaliberte.info/
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Talk at ESA

Working Group 31, | | February 2008

Human-influenced countrysides and plant traits
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Global patterns of plant response diversity with land
use intensification

Thursday, after morning tea
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