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Our Talk Today

Topics We'll Cover

Beta diversity
Functional traits
Theoretical applications
Practical applications



https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113
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https://docs.google.com/spreadsheets/d/1DUF2isFWsqVSYhbaACYtbgcLi_YjDqpE3GLQIVgkKQg/edit#gid=69851113

Measurements of Biodiversity within Ecosystems

ALPHA DIVERSITY BETA DIVERSITY GAMMA DIVERSITY
"specles richness" or number of specles "specles tumover® or unique species Total Blodiversity for
In a designated area between areas the entire region

FOREST A: FOREST B:

. 14 SPECIES O e 7 UNIQUE SPECIES 16 TOTAL SPECIES
What is beta
diversity?
Just another greek letter in

front of a word to give it some
scientific meaning?

Source: Global Forest Watch WORLD RESOURCES INSTITUTE




What drives

beta

diversity?

How can we connect our

passive learning into active

investigation?

How Should Beta-Diversity Inform Biodiversity

Conservation?

Jacob B. Socolar 2 = ¢ James J. Gilroy ® William E. Kunin * David P. Edwards

filtering metaphor

Nathan J. B. Kraft 2% Peter B. Adler, Oscar Godoy, Emily C. James, Steve Fuller, Jonathan M. Levine

Community assembly, coexistence and the environmental
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Theoretical applications

"We must consider the distinctive characters and the
general nature of plants from the point of view of
their morphology, their behaviour under external
conditions, their mode of generation, and the whole
course of their life."

(Theophrastus 300 BC)

Connecting functional

The variation in species growth

- rates along environmental gradients traits to I‘I"IEtGCOI“I'II'I'IUI"Iity processes
o i dependon traits related to the

i tolerance dimension <

: Species dispersal across sites
_ depends on traits related to the
“., movement dimension.

The strength of biotic
interactions between species
¥  canbe assessed via traits related
)  totheinteraction dimension
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TheOreficg‘ Opp‘iCOTiOnS A. HYPOTHETICAL LANDSCAPE
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Filling in the
Z4Ps

Using functional beta
diversity to understand

ecological processes.

Global Ecology .
and Biogeography Macroecalogy

RESEARCH ARTICLE (3 OpenAccess (&) @

Distance decay 2.0 — A global synthesis of taxonomic and
functional turnover in ecological communities
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Filling in the
Z4Ps

Using functional beta
diversity to understand
ecological processes.

Global Ecology

and Biogeography

RESEARCH ARTICLE

() Open Access @ @

Distance decay 2.0 — A global synthesis of taxonomic and
functional turnover in ecological communities
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Global distribution of the sampling sites
148 datasets totaling 17,310 sites
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Analyses within datasets

Filling in the pr— e e

~,

Species e Traits Coordinates Environmental

Sites
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shared between communities  based on functional traits distance distance among sites
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Distance decay 2.0 — A global synthesis of taxonomic and
functional turnover in ecological communities

slope =-0.005 1o - slope =-1.149
| msme. mantel r = 0.073 » mantel r = 0.183

Analyses across datasets

Compile the rate (slopes) and the strength (Mantel r);
of the decay from all datasets for hypothesis
testing.
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Response variable: strength of decay (Mantel r)
Comparison: taxonomic vs. functional
Number of tests: two (along spatial and environmental gradients)

Testing hypothesis H, - H,

Geographic and
ecological factors

Analysis: boosted regression trees (BRT)
Response variable: rate of decay (slopes)
Predictor variables: geographical and ecological factors=——
Number of tests: four (taxonomic and functional decay rate along spatial and environmental gradients)




Filling in the
Z4Ps

Global Ecology

and Biogeography

RESEARCH ARTICLE (3 Open Access (=9 (B)

Distance decay 2.0 - A global synthesis of taxonomic and
functional turnover in ecological communities

e Taxonomic beta diversity has stronger
correlation with both spatial and
environmental distances.

e Patterns of functional diversity are overall
indistinguishable from those of taxonomic
diversity.

The shape and strength of the distance decay

Using occurrence-based total similarities
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Filling in the
Z4Ps

Global Ecology

and Biogeography

RESEARCH ARTICLE () Open Access (€9 (@

Distance decay 2.0 - A global synthesis of taxonomic and
functional turnover in ecological communities

e Congruence between functional and
taxonomic diversity patterns.

e Functional beta diversity may be a cost-
effective option for investigating how
human activities modify ecosystems.

Effects of geographic factors on the rate of decay
Using occurrence-based total similarities
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[s it true that

functional

patterns are not

independent tfrom :

taxonomic ones?
We dont think so...
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[s it true that

functional beta is
not independent
from taxonomic

beta?

We dont think so...
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e Variables that capture local niche
conditions have a stronger effect in
functional beta diversity

e The effect of geographic distance on
functional beta diversity varies along the
gradient, making it difficult to synthesise

a single value per study.
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How to move from
theory to practice? Y YYY X L

Building the bridge
between academy and
society

An overview across
multiple scales



How river
damming aftects
beta diversity?

Through the lens of the lovely
phytoplankton community

Contents lists available at ScienceDirect

Ecological Indicators

ELSEVIER

journal hamepage: www.elsevier.comfocate/ecolind

Functional rather than taxonomic diversity reveals changes in the s
phytoplankton community of a large dammed river

Caio Graco-Roza ™", Janne Soininen , Gilsineia Corréa”, Felipe S. Pacheco”,
Marcela Miranda“, Patricia Domingos *, Marcelo M. Marinho *
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Large-scale analysis
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How river
damming aftects
beta diversity?

Through the lens of the lovely
phytoplankton community

Contents lists available at SciencelDirect

Ecological Indicators

Fl SEVIER jeurnal homepage: www.elsevier.comidocate/ecolind

FCDrotal

Functional rather than taxonomic diversity reveals changes in the
phytoplankton community of a large dammed river

Caio Graco-Roza " , Janne Soininen ', Gilsineia Correa”, Felipe S. Pacheco ",
Marcela Miranda °, Patricia Domingos *, Marcelo M. Marinho*
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Another test of

oeneralities that
are hot SO
general...

What are the effects of human
pressures on beta diversity?

HIATE: Testing the generality of biotic
homogenization by human impactin
aquatic and terrestrial ecosystems

This project contributes to the Blue-Green Biodiversity
Research Initiative — an Eawag-WSL collaboration focusing
on biodiversity at the interface of aquatic and terrestrial
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Are communities
more
homogenized or
differentiated?

HIATE: Testing the generality of biotic
homogenization by human impact in
aquatic and terrestrial ecosystems

This project contributes to the Blue-Green Biodiversity
Research Initiative — an Eawag-WSL collaboration focusing
on biodiversity at the interface of aquatic and terrestrial
ecosystems.
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How ecosystem
Yy
Pe and main ° Species turnover
PreSSure aﬁ e C t +—ifferentiation | Homogenisation —»

beta diversity?

HIATE: Testing the generality of biotic
homogenization by human impactin
aquatic and terrestrial ecosystems

This project contributes to the Blue-Green Biodiversity
Research Initiative — an Eawag-WSL collaboration focusing
on biodiversity at the interface of aquatic and terrestrial

t L eawag
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What
communities . o
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Effect on species/trait turnover

This project contributes to the Blue-Green Biodiversity
Research Initiative — an Eawag-WSL collaboration focusing
on biodiversity at the interface of aquatic and terrestrial
ecosystems.
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Concluding

remarks

e The theoretical knowledge of ecological processes can be used to inform practical
research and conservation strategies. For example, interplay between environmental
filtering and limiting similarity helps predicting how communities will respond to
changes in the environment.

e Applying beta diversity analysis to real-world scenarios can help us identify areas that
are particularly vulnerable to biotic homogenization and prioritize conservation efforts
accordingly.

e River damming and other human actions can significantly alter community composition
patterns, but understanding the underlying ecological processes can help us mitigate
their impacts on biodiversity and ecosystem functioning.



Our current developments involve:

PROPAGANDA

e T e Studying beta diversity for long

time-series;

e Investigating the contribution of
species to the functional beta
diversity;

e Using text-analysis tools to generate

scientific synthesis;

If you are interested in one of these topics

and want to collaborate. Contact us!
Together we are stronger!!
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