=3 QF - 8l o3 8 3] =5 #/ISSN 1976-8192(Print), ISSN 2288-2227(Online)
Journal of Korean Society of Coastal and Ocean Engineers 33(6), pp. 308~320, Dec. 2021
https://doi.org/10.9765/KSCOE.2021.33.6.308

sFTARel A4 g eg el S8 SAEde] A
Development of a Numerical Model to Analyze the Formation
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Abstract : An integrated sediment management approach that includes the recovery of the amount of declined
sediment supply is effective as a fundamental solution to coastal erosion. During planning, it is essential to ana-
lyze the transfer mechanism of the sediments generated from estuaries (the junction between a river and sea) to
assess the amount and rate of sediment discharge (from the river to sea) supplied back to the coast. Although
numerical models that interpret the tidal sand bar flushing process during flooding have been studied, thus far,
there has been no study focusing on the formation and development processes of tidal sand bars. Therefore, this
study aims to construct wave deformation, flow regime calculation, and topographic change analysis models to
assess the amount of recovered sediment discharge and reproduce the tidal sand bar formation process through
numerical analysis for integrated littoral drift management. The tidal sand bar formation process was simulated,
and the wave energy and duration of action concepts were implemented to predict the long-term littoral move-
ment. The river flux and wave conditions during winter when tidal sand bars dominantly develop were considered
as the external force conditions required for calculation. The initial condition of the topographic data directly after
the Maeupcheon tidal sand bar flushing during flooding was set as the initial topography. Consequently, the tidal
sand bar formation and development due to nearshore currents dependent on the incident wave direction were
reproduced. Approximately 66 h after the initial topography, a sand bar formation was observed at the Maeng-
bang estuary.

Keywords : Sand bar formation, River mouth bar, Aggregate littoral drift budget, Beach erosion
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(D Wave deformation calculation
@ Flow regime calculation
- Radiation stress
- Others
(@ Topographic change analysis model
@ Amount of littoral drift

Energy balance equation
Two-dimensional nearshore current model based on radiation stress

Radiation stress evaluation equation of a single wave using the average wave

Consideration of river currents and tides
Continuity equation of littoral drift
Watanabe et al. (1986) model is adopted
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Fig. 9. WaveRose Diagram (Maengbang Beach).
Table 2. Representative wave condition (Seasonal characteristics)
Season Energy Avg. Period Wave direction Selection
(2015~2018) wave height (H,,) T,) 6,
Spring 1.104 5.702 89.988 E
Summer 0.892 5.278 68.241 ENE
Fall 1.356 6.271 43.906 NE
Winter 1.572 7.039 34.075 NE o
Table 3. Representative wave condition (Winter season)
Energy Avg. Period Wave direction . .
Year Season wave height (F,) T) @) Reaction day Selection
2015 Winter (12~2 mouth) 1.459 6.491 41.545 NE 20.125
2016 Winter (12~2 mouth) 1.664 7.101 31.800 NNE 27.875
2017 Winter (12~2 mouth) 1.581 7.394 28.879 NNE 29.375 o
2018 Winter( 12~2 mouth) 1.101 6.480 37.629 NE 27.750
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