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Numerical Modeling to Investigate the Spatial
Variations of Infragravity Waves on Fringing Reefs
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ABSTRACT

Spatial variations of infragravity waves over various fringing reefs were investigated using a
fully nonlinear Boussinesq model. Numerical experiments were conducted using a series of idealized
fringing reef morphology with varying forereef slope and reef-flat water depth. With a given incident
wave condition and a reef-flat width held constant, model results revealed that the nearshore
infragravity energy fluxes were sensitive to the forereef slope in the relative shallow reef-flat water
depth (1.0~2.0 m). On the steeper slope (1/5~1/20), the nearshore infragravity energy flux increased
with increasing slope. Inversely, it increased with decreasing slope on the milder slope (1/20~1/60),
which was also identified in the relatively deep water depths (2.0~3.0 m). The model results clearly
exhibited nodal structure patterns of infragravity waves across the reef flat became significant with
increasing reef-flat water depth and decreasing forereef slope. Largest infragravity energy fluxes
occurred around the reef edge and nearby the beach toe while the minimal appeared on the middle of
the reef flat in the low water depth. In the high water depth, the infragravity energy fluxes increased
toward the beach toe with the strong fluctuation. Additionally, the nodal infragravity frequencies
shifted to higher frequency with increasing reef-flat water depth. The presence of modeled
infragravity motions on fringing reefs provided significant implications for sediment transport and
geophysical processes on reef environments.
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