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Food webs: the systems view
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Food webs: aggregation
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Food webs: indirect effects

Iberian lynx
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trophic cascade > predation




Food webs: keystone species

‘ Pisaster (starfish)

Thais (snail) 1 sp.
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Chitons Limpets  Mytilus Acom Mitella Figure 21.3. Paine’s rocky
2spp.  2spp. (bivalve) bamacles  (goose shore community. (After
1sp. 3 spp. barnacle)  Paine, 1966.)




Food webs: network importance

Jordan, F,, Liu, W-C. and T. Wyatt, 2005, Journal of Marine Systems, 57: 250-263.



missing links

Food webs:




Food webs: central nodes




Food webs: KP sets
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Food webs: KP sets
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Food webs: keystone complexes

Trophic level

Ortiz, M., Hermosillo-Nunez, B., Gonzalez, J., Berrios, F., Rodriguez-Zaragoza, F., Gémez, |., Jordan, F. 2017. Ecological Indicators, 81:453—-460.



Food webs: roles and positions
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Food webs: simulations ,What is noise for the physicist

is music for the biologist”

Daniel Simberloff
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Jorddn, F., Scotti, M. and Priami, C. 2011. Ecological Complexity, 8:357-363.



Food webs: marine fisheries
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Livi, C.M,, Jordan, F., Lecca, P. and Okey, T.A. 2011. Ecological Modelling, 222:2542-2551.
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ZOOM-IN: social networks




Social networks: dominance
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Social networks: proximity

Wey, T., Blumstein, D.T, Shen, W. and Jordan, F. 2008. Animal Behaviour, 75: 333-344.



Social networks: multiple links

grazing

Reinhardt, V. and Reinhardt, A. 1981. Behaviour, 77: 121-151.



Social networks: multiple links
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Reinhardt, V. and Reinhardt, A. 1981. Behaviour, 77: 121-151.
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Social networks: dynamics
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Bhadra, A., Jordan, F., Sumana, A., Deshpande, S. and Gadagkar, R. 2009. Ecological Complexity, 6: 48-55.1



Social networks: sighed graphs

Picnic 2007, positive links form two major cliques



Social networks: sighed graphs

Picnic 2007, negative links mostly between the two cliques



Social networks: balance
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Harary, F. 1961. The Journal of Conflict Resolution, 5:167-178.
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Landscape graphs: isolation




Landscape graphs: topology
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Landscape graphs: critical nodes
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ijb Pereira, J., Saura, S. and Jordan, F. 2017. Methods in Ecology and Evolution, doi: 10.1111/2041-210X.12783.



Landscape graphs: conservation
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Pereira, J., Saura, S. and Jordan, F. 2017. Methods in Ecology and Evolution, doi: 10.1111/2041-210X.12783.



Landscape graphs: conservation
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Hierarchy: the vertical links Landscape graphs: isolation

Food webs: the systems view

Social networks: dominance




Hierarchy: the vertical links

Scotti, M. et al. 2013. Journal of Complex Networks, 1: 1-23.
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Hierarchy: the vertical links
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Degree: D

@ D, (in-degree) =2
D, (out-degree) = 1

D (degree)=D,, + D, = 3
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Degree: D

Importance rank:
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Net status: As

1. bear 6. insect 11. salamander
2. bird 7. plants 12. skunk

3. deer 8. rabbit 13. toad

4. fox 9. raccoon 14, wildcat

5. gartersnake 10. rodent 15. wolf

Harary, F. 1961. Who eats whom? General Systems 6: 41-44.
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Net status: As

@ s (status)=1+2=3
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Net status: As

éx s (status)=1+2=3
§ (contra-status) =

1+2+2=5



/

~

Net status: As
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Positional vs dynamical importance of network nodes

Digtance
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Lai, S.M., Liu, W.C., and Jordan, F. 2015. Ecological Modelling, 299: 95-101.



Positional vs dynamical importance of network nodes
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Lai, S.M,, Liu, W.C., and Jordan, F. 2015. Ecological Modelling, 299: 95-101.
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