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What is a mainland-island metapopulation? Parameters The Markov Chain

A mainland-island metapopulation is a group of populatibas occupy
geographically separate habitat patchdsiids) which are colonised by
migrants from an outside source populatiamainland).
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Why model these systems? discrete time(, 1,2,3,...) ng €40,1,2,... N}

probability that an occupied

We model th tems to study their dynami haviour In .
e model these systems to study their dynamic behavioureteddine patch goes extinch(< ¢ < 1)

conditions which explain metapopulation persistence oneton. This
Information helps us to estimate the viablility of the metaydation and
to devise strategies to improve its survival.
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EC Process

We seperate the extinction and colonisation events to
occur in two seperate phases. The extinction phase is | |
goverened by the transition matrix and the colonisa- \ ' '
tion phase is governed by the transition mairix

If the census is taken after the C phase, tRea EC.
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The number of events that occur in the second phase CE Process«
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Distribution ofn} Law of Large Numbers
If XéN) — z9asN — oo, then(X}") = (x¢) asN — oo, wherex; = alzg + q;.
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For the simulations shown here we have let
e=0.3,c=006,19=02 X" =08andN = 50.
Central Limit Theorem -
Conclusions and
DefineZ," = VN(X;" — &), If VN(X§" — 29) — 29asN — oo then Future WOrk
(Zém) = (Z1) as N — o© ¢ Given the initial number of occupied patches, the number
at timet is the sum of twandependent binomial random

where(Z;) is the AR(1) process given bY; | = aZ; + Normal0, o7) with o} = p(1 — p)xt + q(1 — q)(1 — x¢).

/ variables.
ThereforeZ; ~ Normala®zg, v;) wherevy = pi(1 — p)zg + qr(1 — q¢)(1 — ).

e For largelV, the proportion of occupied patches at time
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e Next we will use the AR(1) process to evaluate MLEs for
the parametersandc.



