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A Study on the Statistical Characteristics and Numerical Hindcasts of
Storm Waves in East Sea
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Abstract : In the present study, the statistical analysis on the storm waves in the East Sea have been carried out, and the several
storm waves were reproduced by the modified WAM as a first step for the accurate and prompt forecasting and warning against the
swell waves in East Sea. According to the present study, the occurrences of the storm waves from the North were the most probable,
while the waves from the Northeast were most frequently observed. It was found that the significant wave heights of storm waves
from the North and Northern northeast were larger than those of storm waves from the Northeast. But due to long fetch distance, the
significant wave periods of storm waves from the Northesast were longer than those of North and Northern northeast. In addition to
the wave analysis, the numerical experiments for the storm waves in East Sea were carried out using the modified WAM, and three
periods of storm waves in 2013 were calculated. The numerical results were well agreed with wave measurements. However the
numerical simulation results in shallow water region showed lower accuracies compared to deep water, which might be due to lower
resolution of wind field and bottom topography caused by large grid size, 5 minute, adopted in the present study. Overall
computational efficiency of the modified WAM found to be excellent compared to original WAM. It is because the modified WAM
adopted the implicit scheme, thereby the present model performed 10 time faster than original WAM in computation time.

Keywords : East Sea, storm waves, swell waves, wave hindcasting, modified WAM
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Fig. 1. Location of KOGA-EO1 wave station and fetch distances
from KOGA-EO1.
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Fig. 2. Time series plot of significant wave heights at KOGA-E01
wave station.
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Fig. 3. Time series plot of significant wave periods at KOGA-E01
wave station.
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Fig. 4. Time series plot of mean wave direction at KOGA-EO1

wave station.

Table 1. The average values of significant wave heights, signifi-
cant wave periods, and mean wave directions at KOGA-

EO1
Season H, T o,
(December, 2012~December, 2013)  (m) (s) ©)
Spring 1.42 6.02 26.51
Summer 0.82 5.26 164.45
Autumn 1.53 6.13 20.63
Winter 2.18 695  356.74

(b) Significant wave periods

Fig. 5. Directional distributions of significant wave heights and significant wave periods at KOGA-E(Q1 wave station.
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Fig. 6. Directional distribution of wave steepness at KOGA-EO1

wave station.
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Fig. 7. Generalized Gamma Distribution of significant wave
heights(solid line) compared with histogram of significant
wave height obtained at KOGA-EO1 wave station.

0.35
0.3
0.25
0.2
0.15

0.1

Probability Density (1/s)

0.05

0 5 10 15
T (s)

Fig. 8. Box-Cox probability density function of significant wave
periods compared with histogram of significant wave
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Table 2. Monthly occurrences of storm waves at KOGA-E01 wave station

Month 1 2 3 4 5 6 7 8 9 10 11 12
Occurrences (%) 11.9 9.8 84 5.7 0.6 0.0 1.4 0.1 0.5 7.6 132 40.8

Table 3. Occurrences of direction of storm waves at KOGA-EO1 wave station

Direction N NNE NE ENE E ESE SE SSE
Occurrences (%) 212 153 12.6 1.5 0.5 0.0 0.0 0.2

Direction S SSW SW WSW W WNW NW NNW
Occurrences (%) 0.5 42 0.7 1.3 42 16.3 143 73
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(a) Significant wave heights (b) Significant wave periods

Fig. 9. Directional distributions of significant wave heights and significant wave periods of storm waves at KOGA-EQ1 wave station.
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Fig. 10. Directional distributions of wave steepness of storm waves at
KOGA-EO1 wave station.
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Fig. 17. Comparison of the computed significant wave heights and peak periods compared with wave measurements at KOGA E01, Maengbang,

and Hupo during December, 2013.
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