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Abstract

This passage studies a phytoplankton-zooplankton ecological model with tax measure, and dis-
cusses the existence and local asymptotic stability of the equilibrium point. According to the
Routh-Hurwitz Criterion, the critical conditions for the local asymptotic stability of the equili-
brium point are investigated. Using Pontryagin Maximum Principle, the optimal equilibrium solu-
tion is obtained to achieve the optimal tax revenue, which can get the tax revenue value to maxim-
ize the discount value of social income. Numerical simulation works verify the feasibility and ef-
fectiveness of the theoretical results, and analyze the impact mechanism of tax measure on the
dynamics of the model. Finally, these results can provide a theoretical basis for resource managers
to formulate resource management policies rationally.
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Figure 2. Time series when 7 =4.46
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Figure 3. Dynamic trends of phytoplankton for different tax levels
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Figure 4. Dynamic trends of zooplankton for different tax levels
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Figure 5. Dynamic trends of harvesting intensity for different tax
levels
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