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Abstract : In order to investigate characteristics of waves and currents varying in space in the Haeundae coast in
winter, numerical simulations by using a 2-D spectral wave model(SWAN) and 2-DH hydrodynamic
model(Delft3D) were carried out in this study. The results of numerical simulations were validated with the field
data collected at several different locations in the study area in February, 2014. From the numerical simulations, it
was found that waves and currents were significantly influenced in terms of direction and magnitude by bottom
topography characterized by straggling rock crops covered with sea grasses. The coupling of SWAN and Delft3D
models also revealed that alongshore currents directing from the east to the west were developed in the nearshore,
due to the influence of larger waves with the main incident direction from the east.
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Fig. 1. Monitoring locations in Haeundae bay during the February 2014 field campaign. W, S and A denote AWAC, ADCP and Aquadopp,
respectively. The indication of ‘obs27” is the location arbitrarily selected for consistency check of current modeling through grid nest-
ing between the local and detailed domains, which is discussed in the section 4.
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Fig. 2. Flowchart of modelling approach using the Delft3D software package.
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Fig. 3. (a) Grid systems of the hydrodynamic model for three-stage nesting procedure: (blue) regional model, (red) local model and (black)
Haeundae model domains. (b) wave model domain for the Haeundae coastal area within the red open box.

Table 1. Settings of model parameters applied in the hydrodynamic and wave models.

Parameters Hydrodynamic model Wave model
Gravitational acceleration 9.79 m/s” Wave spectrum JONSWAP spectrum at the boundary
Physical Water density 1024 kg/m’ Directional spreading 25 degrees at the boundary
parameters Bed roughness Manning coefficient: 0.02 s/m"” Wave breaking depth-induced breaking (y=0.73)
Horizontal eddy viscosity 1.5 m/s* Bottom friction friction coefficient: 0.067 m’/s’
Courant criterion <10 Frequency space 30 bins from 0.04 ~ 1.25 Hz
Numerical regional : 1 min.
parameters Time step local : 0.5 min. Directional space 36 bins of 10 deg.
Haeundae : 0.125 min.
Coupling interval 30 min
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Fig. 4. Comparison between the predicted and observed water levels in the period of May 24 ~ June 27, 2007 for the Busan tidal station.
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