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Evolutionary game model and simulation for supervising ecological security of

marine ranching
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Abstract ; The supervision on ecological security of marine ranching ( MRESS) refers to the supervision and management for
the behavior of marine ranching enterprises (e.g., development and utilization of resources, governance and protection of
environment, etc.) by government departments to ensure that the resources and environment in the areas of marine ranching
meet the needs of ecological security. The MRESS has great influences on realizing the functions of marine ranching such as
environmental protection, resource conservation, and fisheries’ sustainable production. Firstly, the participants involved in
the game of MRESS are analyzed to be government departments and marine ranching enterprises, and then their strategy sets
within a revenue matrix are introduced from two dimensions of “making supervision or not” and “paying attention or not”.
The evolutionarily stable strategies in the game of MRESS are solved by employing duplicate dynamic equations and jacobian
matrices, based on which the stability analysis and simulation of solutions are both implemented and the suggestions for
MRESS are also presented. The results reveal that the critical influence factors in the game of MRESS include the penalties
to marine ranching enterprises which are careless to ecological security, the revenues of government departments on the
MRESS, and the probabilities of successful surveillance by the external supervision forces. Accordingly, the MRESS

suggestions are proposed to help protect the ecological security of marine ranching, e.g., strengthening penalties for those

EEWH : [ FZARHES T KT H (18ZDA05S)
e7s B #1:2020-02- 10; P £ HH iR B 3 : 2021-04-21
# W IRAER Corresponding author.E-mail ; wanxiaole@ ouc.edu.cn

http ://www.ecologica.cn



4796 JAE = 41 4

careless marine ranching enterprises, increasing the revenues of government departments, constructing and improving the

mechanism for MRESS, performing the external supervision forces’ duties.

Key Words: marine ranching; ecological security; supervision; evolutionary game; simulation
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Fig.1 Conceptual framework for supervising marine ranching ecological security ( MRES)
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Table 1 Index with meaning in dynamic evolution game process
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Table 2 Benefit matrix of the game participants
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Fig.2 Evolution simulation trend chart of case (1)
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Fig.4 Evolution simulation trend chart of case (3)
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Fig.5 Evolution simulation trend chart of case (4)
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