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Résumé

The reconstruction of the past demographic history of a population remains particularly
challenging while being of a great importance. Many methods of inference of this demo-
graphic history have been developed but we are focusing on the ones that are based around
population structure, and more specifically on the ones using the structured coalescent. We
place ourselves in the IICR (Inverse Instantaneous Coalescence Rate) framework. Rodriguez
et al. (2018) (1) showed that we can use theory of Markov chains to obtain the IICR of
stationary models of population structure. For each stationary model, we can construct a
Q-matrix of the corresponding coalescent process that will allow us to compute its IICR.
The size of this matrix depends on the number of states of the structured model, which is
the number of configurations of the individuals in our sample. It is influenced by the number
of demes and the symmetry of the structure. This framework has been extended to non-
stationary model in which migration flows between subpopulations can change by simply
multiplying these Q-matrices. However, it was not possible to treat models with a changing
number of states such as the one implying a change in the number of demes.

In the present work, we propose an extension of the non-stationary structured coalescent
in which the number of states will be allowed to change and show how this affect their IICR
in particular in scenarios of habitat fragmentation or expansion. This will provide the foun-
dations of future demographic history inference methods.
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