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Regime Shift Warnings in the Lake Eutrophication Ecosystem 
Subject to Non-Gaussian Input Fluctuation 

, ,

Abstract 
The lake eutrophication dynamics of bistable states in stochastic models have been 
investigated extensively in the regime of Gaussian perturbations, and fluctuations in 
environmental parameters can causes state switching between oligotrophic and 
eutrophic states, thereby creating a disruption of ecological balance. In this paper, we 
explore the impact of non-Gaussian fluctuations in phosphorus intake on the dynamic 
behavior of the bistable lake eutrophication ecosystem with phosphorus cycle. The 
bifurcation diagrams of the lake eutrophication ecosystem within bistability are 
described to show the non-Gaussian effect. It is found that the region of bistability is not 
only associated with the non-Gaussian noise intensity ( ) but also with the correlation 
time ( ), which is the exhibition of non-Gaussian benefits. More interestingly, in the 
absent of fluctuations in recycling of phosphorus ecological bistability also appears in 
the range of the recycling parameter 0.5r . Furthermore, we also analyze the effective 
potential under different parameters of non-Gaussian input noise and discuss the results 
of non-Gaussian noise-induced oligotrophication in detail. The above clues are beneficial 
to control regime shifts under the implications for the real lake eutrophication 
ecosystems. 
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2. The Non-Gaussian Additive Noise Induced Regime Shifts 
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3. Dynamic Behaviors of Regime Shift under Different Non-Gaussian Input 
Noise Parameters 
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4. Conclusion 
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