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Comparative Analysis of Forecasting Accuracy and Model Performance for
Development of Coastal Wave Forecasting System Based on Unstructured Grid
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Abstract : We develop a coastal wave forecasting system by using the unstructured grid based on sea wind data of
Global Data Assimilation and Prediction System. The verification is performed to examine the performance and
accuracy of the wave model. Since the conventional grid has limited wave forecasting on complex coastlines and
bathymetry, the unstructured grid system is applied for precise numerical simulation, and applicability for opera-
tional support is evaluated. Both grid systems show similar prediction trends in offshore and coastal areas, and the
difference in prediction errors according to the grid system is not large. In addition, the applicability of the opera-
tional wave forecasting system is confirmed by dramatically reducing the model execution time of the unstruc-

tured grid under the same conditions.

Keywords : global data assimilation and prediction system, unstructured grid, coastal wave forecasting system,

verification
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Fig. 1. Numerical domain of coastal wave forecasting system.
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Fig. 2. Unstructured grids of the simulated domain for wave forecasting model ((a): Case 1, (b): Case 2).
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Fig. 3. Locations for wave observation buoys by the Korea Mete-
orological Administration.
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Fig. 4. Time series of significant wave height measured at the loca-
tions of ocean data buoy ((a), (c)) and coastal wave buoy

((®), (d)).
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Fig. 5. Comparison of the simulated (Case 2, +24 hr) and observed significant wave heights (ocean data buoy: (a) Dec. 2021, (b): Jan. 2022,
(c): Feb. 2022, coastal wave buoy: (d) Dec. 2021, (e) Jan. 2022, (f) Feb. 2022).
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Fig. 6. Distribution of significant wave height according to the forecast lead time on Case 1 ((a): +0Ohr, (b): +12 hr, (c): +24 hr, (d): +36 hr).
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Fig. 7. Distribution of significant wave height according to the forecast lead time on Case 2 ((a): +0 hr, (b): +12 hr, (c): +24 hr, (d): +36 hr).
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Fig. 8. Distribution of significant wave height according to the forecast lead time on Case 0 ((a): +0 hr, (b): +12 hr, (c): +24 hr, (d): +36 hr).
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Table 1. Monthly bias (m) corresponding to the forecast lead time using ocean data buoys
Lead time Dec. 2021 Jan. 2022 Feb. 2022
(hr) Case 1 Case 2 Case 0 Case 1 Case 2 Case 0 Case 1 Case 2 Case 0
0 -0.20 -0.22 -0.16 -0.18 -0.18 -0.13 -0.19 -0.20 -0.14
12 -0.20 -0.22 -0.16 -0.18 —-0.18 -0.13 -0.19 -0.20 -0.14
24 -0.18 -0.20 -0.14 -0.15 -0.16 —0.11 -0.17 -0.18 -0.12
36 -0.18 -0.20 -0.14 -0.14 -0.14 -0.09 -0.14 -0.14 —-0.08
48 -0.20 -0.22 -0.15 -0.11 -0.12 -0.06 -0.11 -0.12 -0.06
60 -0.19 -0.21 -0.14 -0.11 -0.11 -0.06 -0.12 -0.13 -0.07
72 -0.19 -0.21 -0.14 -0.12 -0.13 -0.07 -0.14 -0.15 -0.09
Table 2. Monthly RMSE (m) corresponding to the forecast lead time using ocean data buoys
Lead time Dec. 2021 Jan. 2022 Feb. 2022
(hr) Case 1 Case 2 Case 0 Case 1 Case 2 Case 0 Case 1 Case 2 Case 0
0 0.35 0.35 0.33 031 0.31 0.31 0.32 0.32 0.30
12 0.34 0.35 0.32 031 0.31 0.31 0.32 0.32 0.30
24 0.34 0.35 0.33 0.32 0.32 0.33 0.32 0.33 0.32
36 0.35 0.36 0.33 0.31 0.31 0.32 0.33 0.33 0.33
48 0.36 0.37 0.34 0.31 0.32 0.33 0.33 0.34 0.34
60 0.37 0.38 0.35 0.34 0.34 0.36 0.36 0.36 0.37
72 0.38 0.39 0.36 0.36 0.37 0.38 0.39 0.39 0.40
Table 3. Monthly r corresponding to the forecast lead time using ocean data buoys
Lead time Dec. 2021 Jan. 2022 Feb. 2022
(hr) Case 1 Case 2 Case 0 Case 1 Case 2 Case 0 Case 1 Case 2 Case 0
0 0.95 0.95 0.95 0.94 0.94 0.94 0.94 0.94 0.94
12 0.95 0.95 0.95 0.94 0.94 0.94 0.94 0.94 0.94
24 0.95 0.95 0.95 0.93 0.92 0.92 0.93 0.93 0.93
36 0.94 0.94 0.95 0.93 0.93 0.93 0.92 0.92 0.92
48 0.94 0.94 0.95 0.92 0.92 0.92 0.92 0.92 0.92
60 0.94 0.94 0.94 0.90 0.90 0.90 0.90 0.90 0.90
72 0.93 0.93 0.93 0.89 0.89 0.88 0.89 0.89 0.89
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Table 4. Monthly bias (m) corresponding to the forecast lead time using coastal wave buoys

Lead time Dec. 2021 Jan. 2022 Feb. 2022
(hr) Case 1 Case 2 Case 0 Case 1 Case 2 Case 0 Case 1 Case 2 Case 0
0 0.04 0.02 0.02 0.03 0.01 0.02 0.01 -0.01 0.00
12 0.04 0.02 0.02 0.03 0.02 0.02 0.01 -0.01 0.00
24 0.05 0.03 0.04 0.04 0.03 0.03 0.02 0.00 0.01
36 0.05 0.02 0.03 0.05 0.03 0.03 0.03 0.01 0.02
48 0.04 0.02 0.03 0.06 0.05 0.05 0.05 0.03 0.04
60 0.05 0.02 0.03 0.07 0.05 0.05 0.04 0.02 0.04
72 0.05 0.03 0.03 0.06 0.04 0.04 0.03 0.02 0.03
Table 5. Monthly RMSE (m) corresponding to the forecast lead time using coastal wave buoys
Lead time Dec. 2021 Jan. 2022 Feb. 2022
(hr) Case 1 Case 2 Case 0 Case 1 Case 2 Case 0 Case 1 Case 2 Case 0
0 0.33 0.33 0.34 0.33 0.33 0.35 0.33 0.32 0.35
12 0.33 0.33 0.35 0.34 0.33 0.35 0.32 0.32 0.35
24 0.34 0.33 0.36 0.35 0.34 0.36 0.34 0.33 0.36
36 0.34 0.34 0.36 0.35 0.35 0.37 0.35 0.34 0.37
48 0.35 0.34 0.36 0.36 0.36 0.38 0.35 0.35 0.38
60 0.36 0.35 0.38 0.37 0.37 0.39 0.36 0.36 0.39
72 0.36 0.35 0.37 0.37 0.36 0.38 0.37 0.36 0.40
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Table 6. Monthly 7 corresponding to the forecast lead time using ocean data buoys

Lead time Dec. 2021 Jan. 2022 Feb. 2022
(hr) Case 1 Case 2 Case 0 Case 1 Case 2 Case 0 Case 1 Case 2 Case 0
0 0.86 0.86 0.87 0.83 0.83 0.85 0.84 0.85 0.86
12 0.86 0.86 0.87 0.83 0.83 0.85 0.85 0.85 0.86
24 0.86 0.86 0.87 0.82 0.82 0.84 0.84 0.84 0.85
36 0.86 0.86 0.87 0.82 0.82 0.84 0.84 0.84 0.85
48 0.85 0.85 0.86 0.81 0.82 0.84 0.84 0.84 0.86
60 0.84 0.84 0.85 0.80 0.81 0.83 0.83 0.83 0.84
72 0.83 0.83 0.84 0.79 0.80 0.82 0.82 0.82 0.83
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Fig. 10. Comparison of (a) averaged bias and (b) averaged RMSE
(c) averaged r based on coastal wave buoys.
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