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Sensitivity Analysis of Sediment Transport Scaling Factors on Cross-Shore
Beach Profile Changes using Deflt3D
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Abstract : In this study, sensitivity analysis of sediment transport scaling factors in Delft3D-Morphology was per-
formed to examine the effect those parameters on simulation results of cross-shore profile changes. For numerical
experiments, one-year wave time series data which were observed in 2018 on the Maengbang coast in Gangwon
prefecture were applied as external force. Bathymetric data observed in January and October of the same year
were used as initial bathymetric data and annual bathymetric change data, respectively. The simulation perfor-
mance of the model was evaluated based on the Brier Skill Score index for each part by dividing an arbitrary cross
section within the calculation domain into the onshore and offshore parts. As a result, it was found thet the £,
variable has a slight effect on the simulation results. The f;,, and fgq, variables show good simulation perfor-
mance in onshore part when the value less than 0.5 is applied and vice versa. Among the experimental conditions,
the optimal combinations of variables are fy,, = 1.0, fy.pp = 1.0, fougr = 0.1 for the onshore region and f;,, = 1.0,
Jzeow = 1.0, fousw = 0.5 for the offshore region. However, since these combinations were derived based on the
observation data on Maengbang beach in 2018, users should be careful when applying those results to other areas.
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Boundary conditions |

Initial bed
(t=0)
Flow
Waves (Hydrodynamics)
Hm\s=Tp: Dirl:l\;x n,d, U
Sediment Next time step
transport (t =t+1)
Morphological =
scale factor
Bed level
update

Fig. 1. Flowchart of morphological change modeling (#,,,,: signif-
icant wave height, 7,: peak wave period, Dir: wave direc-
tion, Flux: wave energy flux, 7: water level, d: water depth.

U: flow velocity).
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Fig. 2. Comparison of simulated cross-shore profiles at 12" section
depending on the sediment transport formulas: TRANS-
POR1993 and TRANSPOR2004. Black dashed and sold
lines mean initial and observed beach profiles, respectively.
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Fig. 3. Study area - Maengbang beach. (a) Location of Maengbang beach (% : wave observation point), (b) Calculation domain. Color means
initial bathymetry which was observed on Jan. 2018, (c) Calculation grid.
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Fig. 4. Temporal variation of wave properties at Maengbang beach during Jan. 1, 2018 to Dec. 31, 2018 (left: H, = significant wave heights,
T, = peak wave period, Dir = wave direction. right: wave rose).
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Table 1. Description of experiment and BSS value for 12" cross-section depending on experiment conditions
BSS value for 12" cross-section
Cases e Joeo Josow Fouw Total Onshore Oftshore Note
1 0.0 -9.55 -9.79 -7.16
2 0.1 -3.38 —-6.09 -0.21
3 0.5 -3.32 —-6.16 -0.05
4 0.8 1.0 1.0 -3.42 -6.49 0.03
5 1.0 -3.24 —6.18 0.05 Model default
6 1.2 -3.11 -5.98 0.14
7 1.5 -2.98 -5.74 0.18
8 0.0 -0.31 0.47 —0.80
9 0.1 -0.14 0.68 -0.71
10 0.5 —-0.09 -0.21 0.23
11 Ho 0.8 H0 -1.57 -2.76 0.06
12 1.2 —4.88 -8.90 -0.31
13 1.5 -5.51 -9.07 -1.18
14 0.0 0.21 0.75 —-0.16
15 0.1 0.41 0.84 0.10
16 0.5 —-0.13 -0.41 0.35
17 Ho Ho 0.8 -1.60 -2.97 0.18
18 1.2 —4.68 -8.50 —-0.26
19 1.5 -5.51 -9.21 -1.00
Table 2. Qualification of model performance
BSS <0 0~0.3 0.3~0.6 0.6~0.8 0.8~1.0
Qualification Bad Poor Reasonable/fair Good Excellent
Table 3. Brier Skill Scores at 12" cross-shore sections depending on optimum morphological parameter conditions
Parameters Cross-shore profile Total Onshore part Offshore part
Jrep <0 <0 0.18 (fzen=1.5)
Frow <0 0.68 (f3zon=0.1) 0.23 (fzeom=0.5)
Jsusw 0.41 (fysn-=0.1) 0.84 (fsusw=0.1) 0.35 (fousw=0.5)
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Fig. 5. Cross-shore profiles at 12" section. Dashed lines mean
observed profiles and solid lines represent simulated profiles
depending on transport related parameters values: () f5zp,
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