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Abstract : The Eulerian nearshore current model is more advantageous than the Lagrangian model in the way that
numerical results from the Eulerian model can be directly compared with the measurements by the stationary equipment.
It is because the wave mass flux is not included in the computed mass flux of Euleran nearshore current model. In
addition, the Eulerian model can simulate the longshore currents with depth varying parabolic profile. However, the
numerical models proposed by different researcher have different forms of the wave stress terms. For example, wave
stresses in Newberger and Allen’s (2007) model is constant over the depth, while those of Chun (2012) are vertically
distributed. In the present study, these wave stress terms were compared against Hamilton et al.’s (2001) laboratory
experiments to see the effects of different wave stress terms performed on the computation of nearshore currents.

Keywords : Eulerian nearshore currents model, Lagrangian nearshore currents model, wave mass flux, mass flux,

wave stress, radiation stress
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Table 1. Accuracy of numerical results with the wave stress of Newberger and Allen (2007) and Chun (2012) for Case 1 of LSTF laboratory

experiment
Wave stress Physical quantity bias RMSE SI r
H, 0.69 cm 1.33cm 0.07 0.98
7 -0.21 cm 0.29 cm 1.41 0.94
Chun (2012) v 2.19 em/s 3.46 cm/s ~0.14 0.89
U 2.12 cm/s 2.94 cm/s -0.10 0.71
H, 0.56 cm 1.27 cm 0.07 0.98
7 —-0.46 cm 0.52 cm 1.68 0.92
Newberger and Allen (2007) v 1.10 cmis 3.13 em/s -0.15 0.89
U 2.59 cm/s 3.70 cm/s -0.13 0.63
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Fig. 1. Comparison among measurements (circle), numerical results with Chun’s (2012) wave stress (solid line), and numerical results with
Newberger and Allen’s (2007) wave stress (dotted line) for Case 1 of LSTF laboratory experiment: (a) significant wave heights; (b)
mean water level; (c) longshore currents; (d) cross-shore currents.
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Fig. 2. Comparison of Chun’s (2012) wave stress (solid line) and Newberger and Allen’s (2007) wave stress (dotted line) for Case 1 of LSTF
laboratory experiment: (a) alongshore surface stress; (b) cross-shore surface stress; (c) alongshore body stress; (d) cross-shore body
stress.
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Table 2. Accuracy of numerical results with the wave stress of Newberger and Allen (2007) and Chun (2012) for Case 3 of LSTF laboratory

experiment

Wave stress Physical quantity bias RMSE SI r
H, 0.03 cm 2.26 cm 0.14 0.90
7 0.17 cm 0.36 cm 0.98 0.89

Chun (2012) vV 0.74 cm/s 4.51 cm/s -0.22 0.80
U 1.75 cm/s 4.02 cm/s -0.18 0.71
H, 0.12 cm 2.23 cm 0.13 0.91
7 -0.11 cm 0.30 cm 0.86 091

Newberger and Allen (2007) 4 1.60 cm/s 434 cm/s ~0.20 0.83
U 3.11 cm/s 4.69 cm/s -0.17 0.39
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Fig. 3. Comparison among measurements (circle), numerical results with Chun’s (2012) wave stress, and numerical results with Newberger
and Allen’s (2007) wave stress for Case 3 of LSTF laboratory experiment: (a) significant wave heights; (b) mean water level; (c) long-

shore currents; (d) cross-shore currents.
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Fig. 4. Comparison of Chun’s (2012) wave stress and Newberger and Allen’s (2007) wave stress for Case 3 of LSTF laboratory experiment:
(a) alongshore surface stress; (b) cross-shore surface stress; (¢) alongshore body stress; (d) cross-shore body stress.

Table 3. Accuracy of numerical results with the wave stress of Newberger and Allen (2007) and Chun (2012) for Case 8 of LSTF laboratory

experiment

Wave stress Physical quantity bias RMSE SI r
H. 1.20 cm 1.30 cm 0.03 1.00
7 0.04 cm 0.15cm 3.40 0.99

Chun (2012) 4 ~0.49 cm/s 4.18 cm/s 032 0.48
U 0.66 cm/s 2.85 cm/s ~021 0.75
H. 1.10 cm 122 cm 0.03 1.00
7 ~0.13 cm 0.19 cm 3.41 0.99

Newberger and Allen (2007) 4 ~3.16 cm/s 10.03 cm/s ~0.73 028
U 226 cm/s 3.47 cm/s ~0.20 0.89
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shore currents; (d) cross-shore currents.
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