Understanding the ecology
and evolution of communities

through networks
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How can we re-assemble communities?

hat enables communities to resist collapse?
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How can we re-assemble communities?

What enables communities to resist collapse?

How can we compare networks?
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Case study in comparing networks

CA Central Valley
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Assembling hedgerow







~20,000 hand netted specimens




~20,000 hand netted specimens

~500 sampling hours
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~20,000 hand netted specimens

~500 sampling hours

~170 pollinator species




~20,000 hand netted specimens

~500 sampling hours

~170 pollinator species
~1500 Iinteractions
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What mechanisms underly re-assembly?
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»  Preferential attachment
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Persistent, generalist core
new species attach




What mechanisms underly re-assembly?
ok
»  Preferential attachment

o

Persistent, generalist core
new species attach

Terrible i1dea...
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What mechanisms underly re-assembly?
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What mechanisms underly re-assembly?
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Change point?

Assembling hedgerow




Change point analysis

Peel & Clauset, 2014



Change point analysis

1. Fit model to network structure

Peel & Clauset, 2014






How could we simulate a random network
with the same hierarchy?
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vertices of m

vertices share a common ancestor r
with probabillity pr



Estimate the distribution
from which the P;s are drawn
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Estimate the distribution
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Estimate the distribution
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Estimate the distribution
from which the P;s are drawn
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Peel & Clauset, 2014



Change point analysis

1.Fit model to network structure (Generalized
Hierarchical Random Graph Model)
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Change point analysis

1.Fit model to network structure (Generalized
Hierarchical Random Graph Model)

2.Infer two versions of the model:

- H1: Change of network structure parameters
between two time slices

- HO: No change of network parameters

Peel & Clauset, 2014



Assembling hedgerow
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Change point analysis

1.Fit model to network structure (Generalized
Hierarchical Random Graph Model)

2.Infer two versions of the model:

- H1: Change of network structure parameters
between two time slices

- HO: No change of network parameters
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Change point analysis
1.Fit model to network structure (Generalized
Hierarchical Random Graph Model)
2. Infer two versions of the model:

- H1: Change of network structure parameters
between two time slices

+ HO: No change of network parameters

3.Use Bayes factors to choose which model, change
or no-change, is the better

Peel & Clauset, 2014
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3.Use Bayes factors to choose which model, change
or no-change, is the better
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Change point analysis

1.Fit model to network structure (Generalized
Hierarchical Random Graph Model)

2. Infer two versions of the model:

1.H1: Change of network structure parameters
between two time slices

2.HO: No change of network parameters

3.Use Bayes factors to choose which model, change
or no-change, is the better

4. Test whether assembling hedgerows had more
change points than non-assembling (Generalized
linear mixed model with Binomial error)
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Change point analysis

1.Fit model to network structure (Generalized
Hierarchical Random Graph Model)

2. Infer two versions of the model:

1.H1: Change of network structure parameters
between two time slices

2.HO: No change of network parameters

3.Use Bayes factors to choose which model, change
or no-change, is the better

4. Test whether assembling hedgerows had more
change points than non-assembling (Generalized
linear mixed model with Binomial error)

leto.peel@uclouvain.be



Ponisio, Gaiarsa and Kremen, 2017 Ecol. Lett.


https://github.com/lponisio/hedgerow_assembly

Results

Assembling hedgerow

Ponisio, Gaiarsa and Kremen, 2017 Ecol. Lett.
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Assembling hedgerow

~ 20% pairs of years

Ponisio, Gaiarsa and Kremen, 2017 Ecol. Lett.



Results

Assembling hedgerow

~ 5% palrs of years

Ponisio, Gaiarsa and Kremen, 2017 Ecol. Lett.



Results

090

Ponisio, Gaiarsa and Kremen, 2017 Ecol. Lett.
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Interaction flexibility
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Mesoscale: what is your network role”
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Central, generalized

Peripheral, specialized



Macroscale: what Is your contripbution to
network organization?
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Macroscale: what Is your contripbution to

network organization?
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Macroscale: what Is your contribution to
network organization”

Plant Bird
species species
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Abundance

Individuals as "samplers”




Interaction flexibility
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Mesoscale: what is your network role”

Central, generalized

Peripheral, specialized
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Macroscale: what Is your contripbution to
network organization?




Structure contribution's
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What's next?
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Faeces sampling in the field

f

DNA extraction

}

DNA amplification with universal primers

f

High throughput parallel pyrosequencing

f

Reference Plant identification
database via DNA barcoding

/
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Elephant

Impala
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Kartzinel et al. 2015






What's next?

Multilayer networks
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What's next?

Meta-data



What's next”?

Meta-data

interaction frequency, strength, character, outcome, etc
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Pollinator-Pesticide Pollinator-Parasite Pollinator-Plant Pollinator-Gut microbe  Almond pollination



But...



The hardest part of all of this is identitying
the Individuals to species....



N

L

% N
PRSP et

-

~ \Ig
~

’






















NN
N ;

Au/ﬁ/mw::-h : 'f%

ALY
,“.//0

r










P
II'L W

© Photographer/source

queen front top
UGCA195817



http://www.discoverlife.org/ap/copyright.html
http://www.discoverlife.org/mp/20l?id=UGCA195816_01
http://www.discoverlife.org/ap/copyright.html
http://www.discoverlife.org/mp/20l?id=UGCA195816_02
http://www.discoverlife.org/ap/copyright.html
http://www.discoverlife.org/mp/20l?id=UGCA195816_03
http://www.discoverlife.org/ap/copyright.html
http://www.discoverlife.org/mp/20l?id=UGCA195816_04
http://www.discoverlife.org/ap/copyright.html
http://www.discoverlife.org/mp/20l?id=UGCA195816_05
http://www.discoverlife.org/ap/copyright.html
http://www.discoverlife.org/mp/20l?id=UGCA195816_06
http://www.discoverlife.org/ap/copyright.html
http://www.discoverlife.org/mp/20l?id=UGCA195817_01
http://www.discoverlife.org/ap/copyright.html
http://www.discoverlife.org/mp/20l?id=UGCA195817_02

WWW.ponisiolab.com



http://www.ponisiolab.com




Networks + ecology and evolution

1. Moving past summarizing networks with metrics
2.Possibllities to look at change through time
- change point analysis
3. Soon:
- more data due to new sequencing technologies
- more data due to image recognition (right Stefan?)
- Combine different types of networks
- Incorporate meta data




