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Stability



  

Diversity vs. Stability

“simple communities are more easily upset than […] 
richer ones; that is, more subject to destructive 
oscillations in populations, and more vulnerable to 
invasions.”

R. H. MacArthur (1955); C. S. Elton (1958)

“That stability may usually go with complexity in the 
natural world, but not usually in general mathematical 
models, is not really paradoxical. In nature we deal not 
with arbitrary complex systems, but rather with ones 
selected by a long and intricate process.”

R. May (1972): Diversity destabilises community dynamics! 



  

Linear stability

R = Degree of self-regulation required for system to be stable.



  



  



  

www.foodwebs.org



  

Dynamics



  



  

Cohen & Newman (1985)
Cascade Model

Williams & Martinez (2000)
Niche Model

Stouffer et al. (2005)
Generalised Niche Model

Structural food-web models



  

Structural food-web models

Minimum Potential Niche Model

Nested Hierarchy Model

More niche-based models...
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Structural food-web models

Chesapeake Bay Minimum Potential 
Niche Model
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Preferential Preying Model



  

Preferential Preying Model
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Preferential Preying Model



  

Preferential Preying Model



  

May's Paradox
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May's Paradox



  

Tipping points



  

Spreading



  



  

Cycles and spectra

Coherence ensemble: {kin, kout, q}
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No natural selection



  

Why are networks coherent?
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Motifs

Feed-forward loop



  

Motifs

Feed-forward loop



  

Conclusions

Preferential Preying Model better than niche-based models.

Trophic coherence key to:

•- May's paradox, tipping points?, spreading phenomena?

•- Cycle structure, eigenspectra, and motif signature of       

directed networks. Loopless and loopful regimes.

•- Ubiquity of “qualitatively stable” systems

What mechanisms lead to trophic coherence?

More refined food-web model?

SJ, V Domínguez-García, L Donetti, MA Muñoz (2014) PNAS.

SJ & NS Jones (2015) arXiv:1505.07332
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