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NUMERICAL EXPERIMENTS USING THE CASM
TO PREDICT A REGIME SHIFT IN LAKE BIWA
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Ecosystems where there are many interactions between organisms and materials can be viewed as
complex systems. Many important insights have already been obtained regarding stability and state-shifts
in a system. Lakes may have alternative states. Shift among these states is called a regime shift. The
regime shift brings large ecosystem impacts, and restoration after the shift is expensive or sometimes
impossible. Precise evaluation of alternative states is needed for management in lake ecosystems.

We predict a regime shift using the CASM in Lake Biwa. The CASM is developed based on a one
dimensional model to evaluate the vertical profiles through a year. The model parameters are determined
to be reliable by the practical use of MCMC, GA. This study illustrated major cause of the regime shift
through numerical experiments. It is the changing vertical convective circulation with climate change.

Key Words : Eutrophication, regime shift, ecosystem model, Lake Biwa, parameter estimation,
Comprehensive Aquatic Simulation Model
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