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Hurricane Ike was the third most destructive hurricane to land in the United States. Ike made its final landfall
in Galveston, Texas, United States as a Category 2 hurricane. This paper evaluated wave predictions using two
different meteorological 10m wind data (Global Forecast System and Rapid Update Cycle) and the third generation
wave model, SWAN. SWAN hindcast runs were performed using three different energy transfer models and
white capping models. Hindcast results were compared with observational data from 9 NDBC (National Data
Buoy Center) stations to verify performance of the wave prediction system. In navigable semicircle of the IKE
the significant wave heights were well reproduced. In dangerous semicircle there are differences in timing when
the highest wave height appears at the highest wind speed in the prediction; however, the highest wave height and
wind speed do not correspond each other in the observation.
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Cal. Model Global Forecast System Rapid Update Cycle
Komen et al.| Janssen | Westhuysen |Komen et al.| Janssen | Westhuysen
42001 1 0 0 2 1 1
42002 5 3 3 3 1 0
42019 4 1 1 4 1 1
42020 6 3 3 6 1 1
42035 4 3 3 2 4 1
42036 3 1 1 6 2 3
42039 2 0 0 6 3 3
42040 2 0 1 5 2 2
42055 2 1 1 3 4 2
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Significant Wave Height Mean Period
Cal. Model Global Forecast System Rapid Update Cycle Cal. Model Global Forecast System Rapid Update Cycle

Buoy # Kom Jan Wes Kom Jan Wes g oy # Kom Jan Wes Kom Jan Wes
42001 () Bias -0.26 0.18 | -0.31 -0.25 0.18 1 -0.31 | 42001 () Bias -1.07 0.89 038 -1.19 023] -0.18
Corr coeff 0.95 0.93 0.95 0.86 0.81 0.83 Corr coeff 0.93 0.84 0.87 0.81 0.77 0.81
RMSE 0.86 0.97 0.87 1.31 1.67 1.46 RMSE 1.24 1.21 1.09 1.47 1.03 1.09
Sym slope 1.02 0.95 1.04 1.03 0.94 1.03 Sym slope 1.15 0.89 0.94 1.18 0.97 1.01

42002 (L) Bias -0.88 -0.58 -0.99 -0.35 -0.19 -0.47 | 42002 (L) Bias -1.47 0171 -0.08 -1.51 0.15( -0.01
Corr coeff 0.83 0.76 0.78 0.83 0.82 0.82 Corr coeff 0.73 0.67 0.75 0.63 0.67 0.74
RMSE 1.19 1.17 1.34 0.91 0.86 0.96 RMSE 1.86 1.62 1.67 1.89 117 1.18
Sym slope 1.23 1.12 1.27 1.06 1.03 1.10 Sym slope 1.23 0.96 0.98 1.26 0.98 0.99

42019 (L) Bias -0.28 -0.10 -0.39 0.07 0.24 0.10 | 42019 (L) Bias -2.11 -0.84 -0.97 -1.80 -0.37 -0.37
Corr coeff 0.89 0.88 0.90 0.88 0.89 0.90 Corr coeff 0.43 0.46 0.49 0.10 0.1 0.45
RMSE 0.69 0.67 0.71 0.73 0.71 0.65 RMSE 2.40 1.55 1.73 2.16 1.21 1.14
Sym slope 1.07 1.02 1.11 0.95 0.92 0.95 Sym slope 1.38 1.11 1.13 1.32 1.06 1.05

42020 (L) Bias -0.98 -0.72 -0.90 -0.70 -0.48 -0.53 | 42020 (L) Bias -2.51 -0.53 -0.79 -2.55 -0.78 -0.42
Corr coeff 0.86 0.81 0.82 0.90 0.91 0.93 Corr coeff 0.71 0.74 0.80 0.61 0.63 0.72
RMSE 1.22 1.10 1.21 0.93 0.77 0.75 RMSE 2,93 1.97 1.94 2.98 1.72 1.49
Sym slope 1.41 1.27 1.35 1.26 1.19 1.19 Sym slope 1.40 1.03 1.06 1.46 1.12 1.05
42035 () Bias -0.54 -0.33 -0.38 -0.49 -0.50 -0.22 | 42035 () Bias 0.00 0.77 0.81 -1.13 -0.12 0.61
Corr coeff 0.86 0.84 0.84 0.93 0.88 0.89 Corr coeff 012 | -0.49 -0.55 0.81 0.65 0.69
RMSE 1.1 1.09 1.09 0.80 1.08 0.79 RMSE 0.84 1.32 1.32 1.34 0.63 0.86
Sym slope 1.33 1.23 1.26 1.24 1.31 1.14 Sym slope 1.01 0.91 0.91 1.17 1.02 0.93

42036 (R) Bias -0.36 008 | -0.11 -0.77 -0.62 -0.74 | 42036 (R) Bias -1.35 0.97 099 -217 -0.91 -0.98
Corr coeff 0.96 0.90 0.93 0.94 0.95 0.94 Corr coeff 0.24 | -0.09 -0.07 0.17 0.15 0.14
RMSE 0.50 0.50 0.44 0.89 0.74 0.88 RMSE 1.51 1.61 1.48 2.33 1.25 1.54
Sym slope 1.09 0.97 1.02 1.25 1.19 1.23 Sym slope 1.24 0.87 0.87 1.44 1.15 1.15

42039 (R) Bias -0.47 -0.06 -0.41 -1.12 -0.92 -1.09 | 42039 (R) Bias -1.68 0.06 010] -2.29 -0.97 -0.99
Corr coeff 0.97 0.97 0.97 0.97 0.97 0.97 Corr coeff 0.86 0.79 0.86 0.88 0.86 0.85
RMSE 0.65 0.52 0.64 1.23 1.05 1.20 RMSE 1.77 0.69 0.79 2.35 1.1 1.27
Sym slope 1.10 0.99 1.08 1.33 1.26 1.30 Sym slope 1.28 0.99 0.98 1.42 1.14 1.14
42040 (R)| | Bias | -0.56 -0.06 -0.54 -0.86 -0.61 -0.80 | 42040 (R) Bias -1.27 0.57 042 -1.75 -0.36 -0.34
Corr coeff 0.96 0.94 0.95 0.93 0.93 0.94 Corr coeff 0.91 0.84 0.91 0.87 0.87 0.92
RMSE 0.88 0.83 0.91 1.17 1.01 1.08 RMSE 1.42 1.09 0.96 1.89 0.80 0.72
Sym slope 1.09 0.99 1.08 1.21 1.14 1.18 Sym slope 1.19 0.93 0.94 1.30 1.06 1.04
42055 (L] Bias | 0.06 0.25 -0.02 0.45 0.56 0.42 | 42055 (L) Bias -1.22 0.38 -0.04 -1.02 1.02 0.63
Corr coeff 0.24 0.28 0.44 0.24 0.37 0.44 Corr coeff 0.86 0.83 0.84 0.88 0.86 0.86
RMSE 0.55 0.63 0.53 0.80 0.82 0.77 RMSE 1.55 1.50 1.40 1.25 1.49 1.28
Sym slope 0.95 0.87 0.98 0.79 0.76 0.79 Sym slope 1.18 0.92 0.97 1.17 0.87 0.91
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