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Applicability of a Long Term Shallow Water Wave
Hindcast System to the Estimation of Wave Climate
along the Coast of the Japan Sea

Masataka YAMAGUCHI*, Yoshio HATADA* and Takeshi Hioki**

Abstract

This paper deals with 8 years of wave hindcasting at 11 wave observation points along
the coast of the Japan Sea using a long-term shallow water wave hindcast system, and inves-
tigation of its applicability to the estimation of wave climate based on comparison with
observations for not only time variations of significant waves but also long-term sea state
parameters such as yearly-averaged wave height and period. Wind estimation is arrived at
by spatial interpolation onto a regular grid of atmospheric pressure observed at irregularly-
distributed points and the use of the Bijvoet model. Wave estimation is arrived at by a shal-
low water spectral wave model with a backward full ray tracing method. The availability
of the present system and the advantages over the deep water wave hindcast system previ-
ously developed by the authors are verified by close and more reasonable agreement with
the observed data including mean wave direction.
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Fig. 1. Grid for computing wind distribution, and input points of observed

atmospheric pressure.
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Fig. 2. Coarse and fine grid systems used in wave hindcast and contour plot of water

depth.
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Fig. 3. Examples of refraction diagram at wave hindcast point.
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Fig. 4. Comparison of hindcast and observation for time variations of significant
waves over 3 months at selected points (1).
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. 4. Comparison of hindcast and observation for time variations of significant
waves over 3 months at selected points (2).
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Fig. 5. Scatter diagrams between hindcast and observation for significant waves.
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Table 1. Summary of error statistics on significant waves hindcasted consecutively
over 8 years.
locations wodel h r Hi/ 300 Hi/seax O Pu Poss Peas Ti/300s Tis3¢e Jr Pz
(m) | (%) (m) (m) (») (%) (%) (s) (s) (s)
Sakata shal.| 20 | 73 1.23 1.23 0.58 | 0.84] 19.8 | 17.0 5.48 5.46 1.05 | 0.76
deep | 20 | 73 1.23 1.25 0.68 | 0,82 19.8 | 17.8 5.48 5.89 1.27 | 0.87
Atsumi shal. | 45 92 1.15 1.17 0.54 0.86| 18.0 16.1 5.99 5.84 1.07 0.72
deep | 45 | 92 1.15 1.14 0.57 | 0.85] 18.0 | 17.2 5.99 5.61 1.23 | 0.87
Hajikizaki | shal.| 54 | 88 1.22 1.21 0.58 | 0.87| 18.5 | 17.5 5.49 5.49 1.08 | 0.80
deep | 54 | 86 1.22 1.19 0.56 | 0.88] 18.5 | 19.2 5.49 5.63 1.18 | 0.78
Niigata-west] shal.| 23 77 0.93 0.94 0.48 0.861 12.0 12.3 5.53 5.51 1.11 0.73
deep | 23 | 77 0.93 0.91 0.52 | 0.87] 12.0 | 14.8 5.53 5.47 1.13 | 0.74
Naoetsu shal. | 21 73 1.16 1.17 0.53 | 0.84| 15.1 | 17.1 5.94 5.88 1.12 | 0.70
deep | 21 73 1.18 1.16 0.55 | 0.83] 15.1 | 14.4 5,94 5.68 .12 | 0.72
Najina shal. | 50 94 1.18 1.18 0.51 0.86( 17.2 16.8 5.73 5.76 1.00 0.78
deep 50 94 1.18 1.17 0.55 0.85| 17.2 18.8 5.73 5.68 1.06 0.77
Kanazawa shal. | 23 98 1.08 1.09 0.49 0.861 14.8 14.6 5.57 5.58 1.11 0.74
deep | 23 | 98 1.08 1.09 0.54 | 0.84| 14.8 | 186.0 5.57 5.38 1.1 | 0.73
Fukui shal.| 22 | 89 1.02 1.01 0.48 | 0.85] 13.2 | 12.0 5.49 5.39 1.11 | 0.714
deep 22 89 1.02 1.08 0.57 0.821 13.2 16.2 5.49 5.60 1.18 0.71
Kyougamisaki| shal.| 47 | 96 1.14 1.17 0.46 | 0.87| 17.0 | 15.7 6.10 5.88 1.12 | 0.75
deep | 47 | 98 1.14 1.13 0.51 | 0.86] 17.0 | 17.4 8.10 5.77 1.25 | 0.7
Tottori shal. | 30 | 99 1.10 1.08 0.41 | 0.88] 15.1 | 14.4 5.94 5.82 1.04 | 0.74
deep 30 99 1.10 1.10 0.49 0.871 15.1 18.7 5.94 5.78 1.15 0.73
Kashina shal. | 47 95 1.01 0.98 0.38 0.89| 12.1 10.3 5.91 5.88 1.01 0.70
deep | 47 | 95 1.01 0.97 0.45 | 0.86| 12.1 | 12.2 5.91 5.57 1.07 | 0.74
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Fig. 6. Error statistics on significant waves

hindcasted consecutively over 8 years at
selected points along the coast of the
Japan Sea.
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significant waves and occurrence rate of high waves.
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