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Risk assessment and conservation strategy for coastal ecosystems of
Ryukyu Archipelago: based on analyses for relationships between biological
components and multiple environmental factors
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(ZE3IL): We collected filed data to establish a large data set including various physical and
chemical environmental factors and biological components from coral reefs of 11 islands in Ryukyu
Archipelago, and further developed multivariate statistical models describing their relationships.
We found that current and bedrock cover most importantly affect biological communities in the
coral reefs. Based on those findings and models, we estimated potential changes of community
structure due to anthropogenic alteration of coastal environments tightly linked with the
abovementioned two important factors. Meanwhile, based on field work in 16 estuarine tidal flats of
Okinawa Island, we found that the sediment mud content was the most important factor for
benthic community structure, and also had threshold dynamics in its relationships with overlying
water current velocity and benthic animal density. These highlight the importance of tidal flat
ecosystem management taking account of these nonlinearity in the relationships between
hydrodynamics, sediment and benthos. The various types of statistical models which we proposed
in this research project potentially enable us to scientifically explain and quantitatively predict
effects of ecological conservation and restoration on coastal ecosystems in this region.
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