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Abstract

Based on monitoring data of algae blooms and planktonic ecological theory, a planktonic ecologi-
cal dynamical model with inhibitory effect has been established, and its qualitative theory and
numerical simulations have been investigated. Theoretical studies mainly have considered the
positivity and boundedness of model solutions, the existence and stability of equilibria, and the
critical conditions for the Hopf bifurcation and Turing instability. Numerical simulations mainly
have verified the effectiveness of the theoretical derivation and the feasibility of critical condi-
tions. The obtained results can be very helpful to deepen and expand the research of nonlinear
dynamics of such plankton ecosystem.
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Figure 1. When r=08, K =337, w =055, i=0.044, ¢=55, w,=03, d=0.07, ¢=0.01, the initial value is

( p(O),z(O)) =(3,8), the equilibrium E, =(1.61,7.78) of the system (1) is locally asymptotically stable. (a) Time evolu-
tion of Zooplankton and TPP; (b) Phase portrait of the system (1)
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Figure 2. In the system (2), when r=08, K=33.7, w; =055, i=0.044, ¢=5.5, w,=03, d=0.07, ¢=0.01,
d, =35, d. =0.05, the initial conditions are p(x,0)=3, z(x,0)=8, there exist spatially homogeneous periodic solutions
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Figure 3. In the system (2), when r=0.8, K=33.7, w, =055, i=0.044, ¢=55, w,=03, 4=0.07, ¢=0.01,
d,=3.5, d. =0.05, the initial conditions are p(x,0)=3, z(x,0) =38, there exist spatially homogeneous periodic solutions
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