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Numerical simulation of nearshore waves and wave-induced
currents based on mild-slope equation
in curvilinear coordinates

TONG FeiFei, SHEN YongMing & CUI Lei

State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116023, China

In order to correctly simulate water waves and wave-induced currents in areas with curved boundary and other irregular
coastlines, this paper presented a combined numerical system in orthogonal curvilinear coordinates. The hyperbolic
mild-slope equation, which is known as an efficient tool for nearshore wave field taking into account the wave reflection,
refraction and diffraction effects, was employed as the wave model. The shallow water equations including radiation
stresses were employed as the current model in curvilinear coordinates. The wave model was actually used as a
driver-model to provide radiation stresses, the gradient of which generate the wave-induced current. The coupled models
were numerically solved separately by ADI finite difference scheme in the same curvilinear grids. Two cases of
numerical validation of a circular channel and a rip channel showed that the established numerical model was accurate
and efficient, and had the potential to be applied to complicated domains with varied boundaries, such as estuaries and
harbors in actual engineering.

curvilinear coordinates, mild-slope equation, shallow water equation, water wave, wave-induced current, radia-
tion stress, rip current
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