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Habitat loss on diversity and structure
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Interaction network



Habitat loss on communities

 Habitat loss (hereafter, HL) is one of the main threats to biodiversity,
driving both local and global extinctions of species

Janzen, D. H. The deflowering of Central America. La deforestacicn de. Cent. Nat. Hist. 83, 48-53 (1974).



Interaction: from population to community




Paradigm of stability

Structure ~ Dynamic » Stability
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Types of Habitat Loss

» Contiguous

McWilliams, C., Lurgi, M., Montoya, J.M. et al. The stability of multitrophic
communities under habitat loss. Nat Commun 10, 2322 (2019).



Community metrics

Diversity

Number of species
Number of individuals

* Shannon index

Shannon equitability

RATP: relative abundance
of top predator species




Community metrics

Network
Structure

Number of links
Compartmentalisation
Nestedness

Generality

Vulnerability

Mean interaction strength

(IS)




Community metrics: Stability

* CV population
« mean coefficient of temporal variation in species population abundances.
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* CVrange
« mean coefficient of temporal variation in species range area.



RGSU ItS from habitat loss to stability

Community response to HL types
Effect on stability vis interaction
Routes to instability
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Response of community to habitat loss

* F-test: relation between community metrices and habitat loss

a Random b Intermediate
Number of species ] i
Number of individuals e | | | - L]
Shannonindex 4 == B 82 B .
Shannon equitability 4 = .....-. .
RATP IR RN - HARNE B
Number of links 4+ Bl ll.. -
Compartmentalisation A o
Nestedness - § [ |
Generality 1 "l ;
Vulnerability - B B | . B
Mean IS A .
CV population - .
CV range - .

LI I I I 1 ] 1 I I 1 L ] I I L 1
Or~rNMTNOMNOOT™ OCr-~rANMOTSTWOOMNOOT™
cfeReoReRoRoRoRoRe OCocococoocoo
Fraction of mutualism Fraction of mutualism

McWilliams, C., Lurgi, M., Montoya, J.M. et al. The stability of multitrophic
communities under habitat loss. Nat Commun 10, 2322 (2019).

c Contiguous 1.00

0.75
0.50
0.25
0.00
-0.25

—-0.50
-0.75
-1.00

Or—aNMO<TOLONOOOT™
lofoNoloNoloNoNoXe)

Fraction of mutualism

12



Routes to stability or instability.

IS
/ A
R 0.44
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= RATP

e Structural equation model (SEMs)

» Habitat loss
e Structure

« Dynamics

e stability

McWilliams, C., Lurgi, M., Montoya, J.M. et al. The stability of multitrophic
communities under habitat loss. Nat Commun 10, 2322 (2019).



Routes to stability or instability
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McWilliams, C., Lurgi, M., Montoya, J.M. et al. The stability of multitrophic
communities under habitat loss. Nat Commun 10, 2322 (2019).
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Interaction strength in contiguous loss

In contiguous
model:

Habitat loss

Interaction
strength

CV population

McWilliams, C., Lurgi, M., Montoya,
J.M. et al. The stability of multitrophic
communities under habitat loss. Nat
Commun 10, 2322 (2019).
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Discussion
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McWilliams, C., Lurgi, M., Montoya, J.M. et al. The stability of multitrophic
communities under habitat loss. Nat Commun 10, 2322 (2019).






On the Habitat Loss Scenarios
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Take home message

* The type of habitat loss changes the way to affect community
dynamics

 Habitat loss alters community stability by affecting interaction
strength and limiting species movement

 There Is a gradual change from contiguous habitat loss to random loss
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Questions and Discussion

* The model
iIndividual-based model (IBM) or ordinary differential equations (ODEs)

* Easy to understand?
* Continuous or discrete?
* Time and individual



‘Stability’

Gamma variability (y., = CV,?)

ycv - acv/ﬂl
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* What are we talking about?
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Alpha variability (a., = CV,?) Beta variability (84 = 1/¢)
_ 2 — number of patches
a. =CV Species * PSpecies —  spatial unevenness
P & — community similarity between patches
s YV —  spatial correlation of environment
i S — dispersal
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Species variability (CV 5,,.ic) Species synchrony (¢, jcs)
—  species’ intrinsic growth rate —  number of species
—  species unevenness —  species unevenness
—  species interactions —  species interactions
— demographic and environmental —  similarity in environmental response
stochasticity —  dispersal
— dispersal

Wang, S. & Loreau, M. Ecosystem stability in space: a,  and y variability. Ecol. Lett. 17, 891-901 (2014). 0



Questions and Discussion

Groups of stability metrics
(‘dimension' of stability)
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Dom nguez-Garc g, V., V. Dakos, and S. Kdi, Unveiling dimensions of Resistance ~Attractor = Constancy | Recovery
stability in complex ecological networks. Proceedings of the National Stability facets
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Academy of Sciences. 116:25714-25720 (2019).



Questions and Discussion

* Agenda setting:

* Are we talking about the science in an unscientific way?
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