the Architecture of
Biodiversity:
Who eats whom?
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Interbank Market Flows
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Species interact




Neurons are connected
Companies are connected
Species are connected

And genes, and peopple, and
alrports, and proteins, and
websites, and servers, and

scientist...



So What?



We cannot understand these
systems if we don’t account for
Interactions

There are commonalities 1n all
these systems



Interdisciplinary science.
Same currency, nodes and links




Networks in Ecology: Global Change
and Biodiversity




How Is network topology
going to affect
the spread of a perturbation?



Which species are more likely
going to be extinct?



How network structure changes In
time and space?



How are human impacts affecting
network structure and system
dynamics?



Types of Iinteractions
between species:



ISTIC

Mutual




Trophic




Food webs:
structure and dynamics
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How Is network topology
going to affect

the spread of a perturbation?




Complex Networks are
Heterogeneous
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Perturbation Spread




Perturbation Spread




Complex Networks are
Organized in Compartments

Newman and Girvan (2004). Phys. Rev. E 69: 026113
Guimera and Amaral (2005). Nature 433: 895-900



Bats’ Social Network
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Fortuna, Popa-Lisseanu, Ibafiez, and Bascompte (2009). Ecology, 90: 934-944



Delay in Perturbation Spread
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Fortuna, Popa-Lisseanu, Ibafiez, and Bascompte (2009). Ecology, 90: 934-944



Which species are more

likely going to be extinct?




Species Biomass change In time

What other species eat from species 7
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What species /eats from other species

Stouffer, and Bascompte (2011). PNAS, 108(9), 3648-3652



Trophic cascades

(Bascompte, Melian and Sala 2005, PNAS 102: 5443-5447)



Positive effect of
comparmenialization

Spacies that b
goes exlinet

a

|

No affect of
comparmentalization

Stouffer, and Bascompte (2011). PNAS, 108(9), 3648-3652



Modularity decreases the risk of
loosing species
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Stouffer, and Bascompte (2011). PNAS, 108(9), 3648-3652



How network structure
changes In

time and space?
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How are human impacts
affecting

network structure and
system dynamics?




Impacts are unevenly
distributed In space

Very Low Impact (<1.4) Medium Impact (4.95-8.47) High Impact (12-15.52)
Low Impact (1.4-4.95) (8.47-12) M Very High Impact (>15.52)

Halpern et al (2008). Science, 319: 948-952



More impacted More impacted
regions have regions have
lower persistence lower modularity



Food webs are heterogeneous
and organized in compartments

Network structure
Influences its dynamics

Human impacts modify network structure
reducing its species persistence



