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Modeling of the Flow Induced by Reef Crest
on the Water Circulation around KABIRA Reef

Hitoshi NAKAMURA™ Kimiaki KUDO*?

Coral reefs have a unique bottom topography with a characteristic physical environment.
The influence of the shape of a coral reef regarding waves and tidal currents from reef
slope are strongly related to the material circulation and ecosystems. The circulation
around coral reefs 1s extremely complex,especially on the flow over the reef crest, a con-
tinuous inflow appears clearly. |

We have carried out observations of water circulation around Kabira reef in Ishigaki
Island to puck up essential field data for the modeling of the flow induced by reef crests.
To compare the results of observation flow over the reef crest, the flow around the reef
crest and wave height with the wind condition, the modeling of the flow induced by reef
crest was performed. These results suggested an experimental equation of the flow over the
reef crest to depend on the wind and wave height. To apply these results to a numerical
flow simulation model has allowed us to simulate more realistic water circulation around
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coral reefs.
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A line with the sea level variation at St.2 indi-
cates the depth of current meter sensor.
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Sea level (m)
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Fig.12 Vertical profile of sea level along the y axis.
A : section behind the left reef crest.
B : section behind the right reef crest.
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Table 2 Grid positions on the numerical
model for the points of flow measurement.

Station number Coordinates Depth of model
St.2 (crest) (19, 52) 0.7m
St.3 (moat) (28, 47) 1.2m
St.5 (moat near the channel) (36, 46) 1.0m
St.6 (Kabira bay) (55, 25) - 5.0m
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Fig.14 Result of numerical flow simulation by using the reef crest condition.
- (8): useless the condition, (b):use the condition.
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