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Analysis on pattern formation of a zooplankton-phytoplankton

mathematical model
CHEN Yimin', L1 Xu*
(1. School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Keyi College of Zhejiang Sci-Tech University, Shaoxing 312369, China)

Abstract: For a reaction diffusion model of Zooplankton-Phytoplankton with predator-prey
relationship, in order to study the existence of patterns in two-dimensional space, the linear stability
theory of partial differential equations was utilized to study the stability of constant equilibrium solution so
as to gain the sufficient conditions for patterns in the model. The results show that the zooplankton has
strong reproduction ability in the studied area, and the density of zooplankton and phytoplankton which
coexist in a steady state has no relation with spatial position and is of persistence. Consequently, to make
the density of zooplankton and phytoplankton in a steady state related to the spatial position, the predator
zooplankton must keep a relatively small initial density. Finally, the numerical analysis of the given system
parameters was carried out. The conclusion of the numerical analysis is consistent with the theoretical
analysis. The research results can provide a theoretical basis for maintaining the ecological balance of local
water system.
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