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Abstract

Water level may influence local community dynamics. We examine how seasonal

variations in water level affect the outcome of prey–predator interactions in Parloup

Lake, in the south of France. We propose a new model to describe the annual cycle

of persistence, using the continuation theorem of coincidence degree. An important

property of the proposed model is that it contains coefficients that may jump in-

stantaneously, reflecting temporal variations in local conditions. We consider the

challenging question of the existence of a positive periodic solution.

Mathematics Subject Classification: 34C25, 34D05, 37N25, 92D25, 92D40, 47H11.
Keywords and phrases: Prey–predator model; functional response; water level; periodic solution;
coincidence degree theory; Mawhin’s continuation theorem; persistence; predator interference;
logistic growth; a priori estimates.

References
[1] G.J. Butler and H.I. Freedman, Predator–prey systems with periodic coefficients, Math. Biosci., 55 (1981),

27–38.
[2] J. Cui, Permanence of a predator–prey system with periodic coefficients, Math. Comput. Model., 42 (2005),

87–98.
[3] R.E. Gaines and J. Mawhin, Coincidence Degree and Nonlinear Differential Equations, Springer-Verlag,

Berlin, 1977.
[4] M. Medveď, Integral inequalities and global solutions of semilinear evolution equations, J. Math. Anal.

Appl., 267 (2002), 643–650.
[5] J.D. Murray, Mathematical Biology, Springer-Verlag, Berlin, 1993.
[6] G.T. Skalski and J.F. Gilliam, Functional responses with predator interference: viable alternatives to the

Holling type II model, Ecology, 82 (11) (2001), 3083–3092.
[7] J.H. Wlosinski and E.R. Koljonen, Effects of Water Levels on Ecosystems: An Annotated Bibliography,

Long Term Resource Monitoring Program, Technical Report 96-T007, 1996.
[8] Z.Q. Zhang and X.W. Zheng, A periodic stage-structured model, Appl. Math. Lett., 16 (2003), 1053–1061.


