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Abstract

The exploitation and utilization of population resources is a classic problem in academic circles.
For the study of this problem, human beings should not only consider the short-term economic
benefits, but also pay attention to the exploitation and sustainable utilization of biological re-
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sources. As for biological evolution, population is the basic unit and an important part of the eco-
system. The growth of population is an important index reflecting the ecological balance of popu-
lation. By introducing the classical population model, the dynamic behavior of population induced
by color noise is studied, which is of great significance to fully exploit and protect population re-
sources. In this paper, the stochastic dynamic behavior of a single population system subjected to
Gaussian color noise is studied. Firstly, the Fokker-Planck equation is obtained through the uni-
fied colored noise approximation (UCNA), and the steady-state density function and the mean first
crossing time of the population are further obtained. Then, we simulate and discuss the effects of
different variables on stationary probability distribution (SPD) and first crossing time. The re-
sonance activation phenomena of multiplicative noise intensity and population growth rate are
obtained.
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Figure 1. The relation between P(x,t) and x under Gaussian color noise

intensity
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Figure 2. The relation between P(x,t) and x under Gaussian white noise

intensity
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Figure 3. The relation between P(x,t) and x at relevant time
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Figure 5. The relationship between MFPT and additive white noise intensity
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Figure 6. The relationship between MFPT and relevant time
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