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Dispersal phase: coupled patch dispersal with absorbing
boundaries

TP i (TR . |
Xns1(d,7) = (1 —d) Xn(2.7) 4 E Anlt — 1L, 1)+ Anlt+1,7)+ Anlt, 74+ 1) 4+ Anl(t, 3

d = fraction of the population dispersing to neighboring patches




Threshold =0

Threshold = 0.3




Example 1:
Population on a
10x10 grid with 1
connected
component and 6
holes

(f,=1and ff,=6)

Example 2:
Population on a
10x10 grid with 3
connected
components and 3
holes

(Bo=3and f5,=3)

Example 3:
Population on a
10x10 grid with 5
connected
components and o
holes

(f,=5and f,=0)
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d=o0.5, r=8, lattice 22 x 21




Dispersal parameter d
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Persistent homology:
Predicting critical dynamical transitions

Image processing
Model validation

2

D gl srnage =eh deesh skl T W B S ETSFITE RTIE

o 5‘3
.\‘1 { Wi

Sonar image of oyster reefs
distributed across a riverbed
(obtained from David Bruce &
Jay Lazar, NOAA Chesapeake
Bay Office, NMFS)
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