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Abstract

In this work, a mathematical model for the artificial recovery of environment degraded by population dynamics
itself is constructed and analyzed. We discuss the appropriate strategy to recover the environment in order to
keep the population size beyond a certain level.

It is assumed that the environmental degradation is reflected to the intrinsic growth rate. In our model, the
strength of environmental degradation is given by X, the intrinsic growth rate in the environment without the
degradation by €p, and the strength of the effect of environmental degradation on the intrinsic growth rate by ~.
It is assumed that the environmental degradation is caused by the population dynamics itself, and cannot recover
by itself. Operation of the environmental recovery is assumed to be repeated with a period T', and to reduce the
effect of environmental degradation by a recovery rate p. Temporal variation of the population size Ni(¢) in time
interval [kT, (k+1)T) before the k 4 1 th operation of environmental recovery after the k th is given by (1) given
below.

Analyzing our model (1), we can prove that the population necessarily goes extinct without the environmental
improvement (p = 0), and can always persist with it (p > 0). With sufficiently large p, the population can undergo
a chaotic variation in time. It is shown that the long time average of the strength of environmental degradation
(X) is a constant independent of the nature of the environmental recovery represented by (p, T'). In this work,
we try to discuss the appropriate strategy of environmental recovery to sustain the population beyond a critical
level, and the optimal strategy under a restriction about the cost for the environmental improvement.
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