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Numerical Analysis of the Grand Circulation Process of Mang-Bang
Beach-Centered on the Shoreline Change from 2017. 4. 26 to 2018. 4. 20
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Abstract : In this study, we carry out the numerical simulation to trace the yearly shoreline change of Mang-Bang
beach, which is suffering from erosion problem. We obtain the basic equation (One Line Model for shoreline) for
the numerical simulation by assuming that the amount of shoreline retreat or advance is balanced by the net influx
of longshore and cross-shore sediment into the unit discretized shoreline segment. In doing so, the energy flux
model for the longshore sediment transport rate is also evoked. For the case of cross sediment transport, the modi-
fied Bailard’s model (1981) by Cho and Kim (2019) is utilized. At each time step of the numerical simulation, we
adjust a closure depth according to pertinent wave conditions based on the Hallermeier’s analytical model (1978)
having its roots on the Shield’s parameter. Numerical results show that from 2017.4.26 to 2017.10.15 during
which swells are prevailing, a shoreline advances due to the sustained supply of cross-shore sediment. It is also
shown that a shoreline temporarily retreats due to the erosion by the yearly highest waves sequentially occurring
from mid-October to the end of October, and is followed by gradual recovery of shoreline as high waves subdue
and swells prevail. It is worth mentioning that great yearly circulation of shoreline completes when a shoreline
retreats due to the erosion by the higher waves occurring from mid-March to the end of March. The great yearly
circulation of shoreline mentioned above can also be found in the measured locations of shoreline on 2017.4.5,
2017.9.7, 2017.11.7, 2018.3.14. However, numerically simulated amount of shoreline retreat or advance is more
significant than the physically measured one, and it should be noted that these discrepancies become more sub-
stantial for the case of RUN II where a closure depth is sustained to be as in the most morphology models like the
Genesis (Hanson and Kraus, 1989).

Keywords : littoral drift rose, yearly sediment budget of the Mang-Bang beach, consistent frequency Boussinesq
Eq., skewness of velocity over surf zone, cross shore sediment, Bailard’s model
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Fig. 1. Layout of Mang-Bang beach and the location of wave gauge
(from Google Earth).
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(a) Definition sketch of the global coordinate system(%,S), local
coordinate system (z,y), the outward normal vector m at the shore line
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(b) Definition sketch of berm height B,, and closure depth h,
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(c) Definition sketch of the sediment volume Ay(B,+h,.) for a shore
line to advance Ay

Fig. 2. Definition sketch of berm height B, a closure depth /,, the
global coordinate system (, S), local coordinate system (x,
), the outward normal vector 7 at the shore line, and the
sediment volume Ay(B, + h,) for a shore line to advance Ay.
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Fig. 4. Time series of longshore sediment and its accumulation,
time series of cross shore sediment and its accumulation,
and wave height and its associated period for B=41.6
(modified from Cho and Kim (2019)).
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Fig. 6. Longshore sediment drift rose (blue line: north-westwardly
moving longshore sediment, red line: south-eastwardly
moving longshore sediment) (modified from Cho and Kim

(2019)).
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Fig. 7. Variation of f along the shore line of Mang-Bang beach at
2017.4.26 (see Fig. 1 for the definition of s).
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Table 1. List of effective wave height H,, effective wave period T,
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listic methods
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Fig. 13. Numerically simulated shore line of Mang-Bang beach with varying /%, according to the instantaneous wave height (RUN I).
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Fig. A.1. Quarterly wave rose.
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Fig, A.3. Sampled time series of wave height, and vector plot of wave period with its corresponding wave ray.



