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WABED: Wave Action Balance Equation with Diffraction effect model
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Random Wave Transformation in Wave-Current Coexisting Field

Hajime Mase and Hiroshi Amamori

Synopsis
This study develops a wave prediction model of multidirectional random waves in a wave-current coexisting field,
based on awave action conservation equation. 1n the wave model, the current effects on wave breaking and energy dissipation
are taken into account as well as wave diffraction effect. The present wave prediction model is called WABED (Wave Action
Balance Equation with Diffraction effect model). First the predictions by the WABED are compared with theoretical valuesin
the cases of one-dimensional adverse and following current fields. Both results agree very well. Secondly, for a case of rip

current field, the significant wave heights are estimated by the present wave model, and these results are compared with the
predictions by the SWAN, developed by the Delft University of Technology. There appear differences between the present
model predictions and the SWAN predictions due to the different formulation of current related wave breaking and energy

dissipation in addition to wave diffraction effect.

Keywords: random waves, wave and current, wave transformation, wave action balance equation, refraction and diffraction,

wave breaking



