
 

Oikos    OIK-06052 

Perry, G. L. W. and Lee, F. 2019. How does temporal 

variation in habitat connectivity influence metapopulation 

dynamics? – Oikos doi: 10.1111/oik.06052 

 

 

Appendix 1 

Description of network structure 

 



 

Figure A1. Visualisation of (a) a geometric network, with edges shaded by (b) length (purple short 

to green long), (c) connectivity as measured by the WERW-Kpath metric (purple low to green 

high), and (d and e) frequency histograms showing the distribution of those metrics.  



 

Appendix 2 
No. of replicates 
We used ten replicates in all cases; to assess whether 10 replicates provided sufficient estimates of 

the extinction parameters we ran 100 replicates of the uniform scenario with random link selection 

and fractions of 0.2 and 0.9 of links connected per time-step.  We then estimated the critical m:c 

ratio for 10000 random reshufflings of these 100 replicates (Fig. A2). The analysis suggests that ten 

replicates is sufficient to estimate the critical m:c ratio. 

 

 

FigureA2. Estimates (median and 5th/95th percentiles) of the critical m:c ratio with different 

numbers of model replicates based on 1 × 104 reshufflings of the order of 100 simulations. This 

analysis suggests that ten replicates (as used) is sufficient to estimate the ratio 

  



 

Appendix 3 

Mean value of f under different a 

 

 

Figure A3. Distribution of disconnection values (s) for noise series (𝜙) with different temporal 

autocorrelation a. The line series at the top are the series themselves (constrained to between 0.1 

and 1.0) and the density plot (lower) the distribution of values in each. 

  



 

Appendix 4 
Duration 
In the model runs presented in the main text a different collection of links are disconnected at each 

time-step in the three scenarios. To evaluate the effects of the links updating less frequently we ran 

the uniform scenario with disconnected links reselected every 1, 2, 5, 10, 20, 50, 100 time-steps. 

The duration that the same collection of links was disconnected for had a minimal effect on 

metapopulation dynamics (Fig. A4). 

 

 

 

Figure A4. Effects of the duration of link down-weighting or disconnection on metapopulation 

dynamics under time-varying connectivity. 



 

Appendix 5 
Long-distance dispersal 
Infrequent long-distance dispersal between non-local patches (i.e. those not sharing an edge) is 

known to influence metapopulation dynamics on spatial graphs (Minor and Gardner 2011, Perry et 

al. 2017). We reran the constant scenario including long distance dispersal, which we represented 

by assuming a low probability of each unoccupied patch being randomly colonised from an 

occupied patch in any time-step; we used a binomial trial for this with p = 0.0001 and n = number 

occupied patches). As Fig. A5 shows, the inclusion of long distance dispersal did not qualitatively 

alter the results. 

 

 

 

Figure A5. Effects of the inclusion of long-distance dispersal on metapopulation dynamics under 

time-varying connectivity. 
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