Abstract for Dynamics Days Crete 2006

Topic: Noise and Stochastic Processes

Mean time to extinction for metapopulation
K. Sato*

Shizuoka University
* Electronic Address: sato@sys.eng.shizuoka.ac. jp

Mean extinction time for stochastic processes have been calculated and applied
to several ecological data. As in the review [1], these stochastic models can be
categorized into three classes; discrete-time Markov chain, continuous-time Markov
chain, stochastic differential equation. Especially, in the single population model
for continuous-time birth and death processes, we can obtain the explicit form as
the solution of recursive equation (e.g. [7]). However, most of them analyze the
case of a single population without any kinds of spatial structures, except a few
literatures ([2, 3, 6]).

On the other hand, it is well-known that the metapopulation can persist longer
in comparison to the single population even for the equal size of total population,
because the asynchronous dynamics between local populations have the rescue ef-
fect on each local population and the recolonization from others escape the whole
metapopulation extnction even once a local extinction occurs (e.g. [4, 5]). In our
presentation, we show the numerical results of the mean time to extinction for
several metapopulation models, and trace the reason for the longer persistence of
metapopulation.

—

Allen, L.J.S. and Allen, E.J., Theor. Popul. Biol. 64, 439-449 (2003).
Grasman J. and HilleRisLambers, R., Ecol. Model. 103, 71-80 (1997).
Hakoyama, H. and Iwasa, Y., J. Theor. Biol. 232, 203-216 (2005).

Hanski, I., “Metapopulation Ecology”, Oxford University Press, (1999).
Hassell, M.P., Comins, H.N. and May, R.M., Nature 353, 255-258 (1991).
Hill, M.F., Hastings, A. and Botsford, L.W.; Am. Nat. 160, 389-402 (2002).

Karlin, S., “A First Course in Stochastic Processes”, Academic Press, (1966).

w

(@)

NSl E N



