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Abstract

This article mainly studies the long-term behavior of a nutrient-floating plant model with a hidden
state. Firstly, the properly constructed Lee Yapanov function, using strong Marcov’s nature to
prove that the existence of random nutrients with a hidden state-floating plant model solution is
unique and Ferler’s process; secondly, discuss the ergodicity of nonlinear filters and the threshold
constructed by Lyapunov functions; finally, by applying relevant knowledge such as weak conver-
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gence and strong laws of large numbers, the extinction and persistence of solutions for the sto-
chastic nutrient phytoplankton model with hidden states were proved.
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