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Development of a new blue carbon ecosystem model to reveal carbon capture and
storage function in urban coastal shallow waters

Sohma, Akio
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A mathematical ecosystem model was developed to predict and evaluate the
climate change mitigation function of urban coastal areas, based on a series of processes: C02 gas
exchange between the atmosphere, ocean, and sediment; fixation of absorbed dissolved inorganic
carbon into organic matter and calcium carbonate through biological production; and sequestration of

the fixed carbon in sediment. The model is based on the following processes The model integrates
the following mechanisms: (1) suspended-sediment-benthic coupling, (2) food web among zooplankton,
phytoplankton, and benthic animals, (3) geobiochemical processes, (4) carbonic acid equilibrium
system, and (5) transport processes, and was applied to Tokyo Bay for validation. The model analysis

revealed changes in the climate change mitigation function in Tokyo Bay from the present to the
future and the factors that contribute to these changes, based on the relationships among
biological, chemical, and physical processes.
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