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Regime shifts in coastal marine ecosystems: an empirical approach based on
advanced monitoring and nonlinear dynamical theory

Kondoh, Michio
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Using environmental DNA for biodiversity observation along the entire coast
of Japan and combining it with new statistical modeling techniques, we aimed to understand the
macroscopic spatiotemporal patterns of structural shifts in coastal fish communities, the dynamic
properties of ecosystems affected by environmental changes, and to demonstrate that these changes
drive structural transitions. As a result, we clarified the biodiversity patterns of coastal
ecosystems and developed new causal inference methods and Jacobian estimation techniques.
Additionally, through the analysis of long-term observation data of fish and phytoplankton
communities, we were able to detect change points in community dynamics mechanisms and elucidate the

characteristics of regime shifts in large-scale communities. Furthermore, aggregation research that
contributes to fluctuation prediction and principle understanding was conducted.
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