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Elucidation and modeling flow rate dependence on photosynthetic and
calcification rates of hermatypic corals
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It is considered that coral metabolic rates are greatly affected by flow
conditions. However quantitative assessment of this factor is completely lacking. In this study, the
net photosynthetic and respiration rates of corals and the thickness of the diffuse boundary layer
(DBL) were investigated using micro-dissolved oxygen electrodes under controlled flow velocity in a

recirculating aquarium. In this result, it is confirmed that DBL thickness was proportional to the
-0.8 power of the mean flow velocity. This is consistent with the theoretical and semi-empirical
relationships of previous works. This leads to the conclusion that the rate of mass exchange at the
coral surface is proportional to the 0.8th power of the mean flow velocity. However, photosynthetic
and _respiration rates did not correlate well with flow velocity, suggesting that they may be limited
mainly not by material transfer at the coral surface but by other metabolic factors of corals.
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High-resolution hindcast in Sekisei Lagoon
http://www.nakamulab.mei.titech.ac. jp/yaeyama_hindcast_simulation




