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Numerical Simulation for Water Quality and Coral Reef
Conservation in Naha Port

Yasushi HOSOKAWA*

Synopsis

Numerical simulation was conducted for coral reef conservation in port area from
the hydraulic point of view. Naha Port in south western part of Japan was selected as an
example. Coral reef is said to be sensitive to turbidity of fine silt, water salinity and
temperature, activity of predators {such as starfish) and so on. For the maintenance of the
ecological activity of reefs and the reef-zoning, larvae support from mother reefs is
important. Coastal hydraulics mainty affect the following environmental elements: a).
diffusion and settling of the tubidity (particle) load from the land area, and b). drifting
routes of the released eggs/lavae from mother coral reefs.

Calculations on coastal flow, water exchange, drifting path of larvae and diffusion of
turbidity were tried by numerical slmulation models. For the calculation of drifting, larva
markers were released from the main active reef area and drifting points at each calcula-
tion time-step are traced as their paths. For the calculation of turbidity diffusion, particle
load and diameter fractions were estimated, using the observation data of each river
discharge, its turbidity and its distribution of particle diameter during a strong rain fall.

The standard critical values of turbidity nor settling rate are not yet established
officially for coastal reef conservation, Comparing the observation example for a
damaged coral reef of another island, river mouth in this port is partially not suitable for
coral transplantation. Outer slope of the existing reefs, which is protected by breakwater
lines from the inflow turbidity load, is expected to have the high potential as mother coral
groups to northern and southern neighbor reefs.

Key Words: coral reef, SS wash-load at rain fall, turbidity diffusion, numerical simu-
lation of larvae drifting, characterization and zoning of coastal water

*Chief, Purification Hydraulics Laboratory, Marine Hydrodynamics Division
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