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Abstract — In this paper, The statistical properties of ocean waves in the sea area of Hong-do, Korea are exam-
ined based on 1998-2002’s wave data from a directional wave buoy. Wave data aquisition rate, mean wave
heights, frequency of wave direction are summarized. Wave height and period scatter diagrams and n-year
return period wave heights are estimated. Wave periods of maximum wave heights are also estimated. Large
amplitude wave characteristics during the typhoon Prapiroon in 2000, Rusa in 2002 are also examined.
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Fig. 1. Typhoon Prapiroon in 2000.
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Fig. 2. Typhoon Rusa in 2002.
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Table 1. The observation rate of Hong-do wave observatory (%)
ok
“ = 2 3 4 5 6 7 8 9 10 11 12 W
1998 - 344 54.0 78.8 55.6 - - - 97.5 100.0 99.2 70.2 49.1
1999 93.5 81.7 100.0 91.3 98.4 98.3 72.6 448 87.1 89.5 69.2 43.5 80.8
2000 99.6 94.0 94.8 27.1 53.6 875 40.7 89.5 98.3 88.3 95.8 94.4 80.3
2001 99.6 97.8 97.6 97.1 75.0 32.9 83.9 74.2 62.9 97.6 97.1 79.0 82.9
2002 91.9 91.1 94.0 10.8 21.4 98.3 86.3 85.5 95.8 98.0 99.6 97.6 80.9
Table 2. Comparison of mean Hs & mean H,;
AL H, Hys H\ps/H
1998 0.90 0.87 0.97
1999 0.87 0.85 0.98
2000 0.97 0.95 0.98
2001 0.99 0.96 0.97
2002 1.02 0.94 0.92
dhedst MIABHE Hol3 1002 S SuRTE Yrio|
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Fig. 3. The frequency a waves direction appearance of the hong-do (season).
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Fig. 4. The frequency a waves direction appearance of the hong-do (year).
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Fig. 5. Cumulative probability distribution of H, at Hong-do, based
on FT-1 distribution.
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Fig. 6. Cumulative probability distribution of Hy; at Hong-do, based
on FT-1 distribution.

Table 5. Estimation of n-return period extream wave height.

4=  TAREgT FT-I
Ad pdwEFEy] j0d 50 100
] H, 6.79 m 781 m 827 m
5

Hys 6.55m 754 m 8.26 m
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Table 6. Comparison of various periods about a Hmax and the wave period corresponding to Hiax (1998).

H T. Hinax Toax Tovean H ool H; T/ Tonean Trad T Tonean/T:
4.71 7.05 7.69 8.94 7.90 1.63 1.13 1.27 1.12
470 6.78 7.21 8.80 6.90 1.53 1.28 1.30 1.02
4.17 7.65 7.08 8.99 8.23 1.70 1.09 1.18 1.08
3.62 6.27 6.75 8.11 7.42 1.86 1.09 1.29 1.18
4.18 7.08 6.74 9.23 7.54 1.61 1.22 1.30 1.06
3.80 6.27 6.59 7.61 6.64 1.73 1.15 1.21 1.06
3.69 6.39 6.42 15.37 7.08 1.74 2.17 241 1.11
4.26 6.52 6.40 8.00 6.92 1.50 1.16 1.23 1.06
4.34 6.99 6.32 8.61 7.73 1.46 1.11 1.23 1.11
3.61 6.41 6.26 8.15 6.79 1.73 1.20 1.27 1.06
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Table 7. Comparison of various periods about a Hmax and the wave period corresponding t0 Hpuax (1999).

H;, T. Hinax T Tonean HinalH Tovand Tonean T T Tonean I T:
6.10 7.93 9.12 8.89 8.81 1.50 1.01 1.12 1.11
5.77 7.63 8.21 9.78 8.30 1.42 1.18 1.28 1.09
541 7.00 8.20 8.71 7.17 1.52 1.21 1.24 1.02
4.45 7.07 7.93 8.68 7.64 1.78 1.14 1.23 1.08
4.66 7.26 7.65 7.94 7.54 1.64 1.05 1.09 1.04
5.12 7.03 7.47 10.24 7.39 1.46 1.39 1.46 1.05
4.36 7.18 7.44 9.08 7.25 1.71 1.25 1.26 1.01
4.59 6.50 7.11 7.55 7.12 1.55 1.06 1.16 1.10
4.98 7.04 6.96 8.43 7.45 1.40 1.13 1.20 1.06
453 6.69 6.92 9.45 7.65 1.53 1.24 1.41 1.14

Table 8. Comparison of various periods about a Hmax and the wave period corresponding to Humax (2000).

H; T, Hinax Tnax Tonean Huax/Hs Toax/ Tnean Toud T Tean!T:
5.17 6.96 7.77 9.51 7.51 1.50 1.27 1.37 1.08
3.70 6.66 6.30 8.43 7.29 1.70 1.16 1.27 1.09
4.00 6.24 6.29 8.66 6.81 1.57 1.27 1.39 1.09
421 6.33 6.26 7.56 7.20 1.49 1.05 1.19 1.14
3.96 6.42 6.10 7.43 7.04 1.54 1.06 1.16 1.10
3.59 6.02 6.02 6.89 6.94 1.68 0.99 1.14 1.15
3.62 5.90 5.97 7.25 6.82 1.65 1.06 1.23 1.16
3.64 6.24 5.95 8.75 6.58 1.63 1.33 1.40 1.05
4.40 7.23 5.94 8.87 7.46 1.35 1.19 1.23 1.03
3.76 6.82 5.90 7.40 7.24 1.57 1.02 1.09 1.06

Table 9. Comparison of various periods about a Hmax and the wave period corresponding to Hpax (2001).

H; T. Huax Troax Tonean HooxlH; Tad Tonean Toarl T, Toean /T
4.59 6.94 7.88 8.84 7.16 1.72 1.23 1.27 1.03
4.16 7.25 7.48 18.27 7.99 1.80 2.29 2.52 1.10
3.94 6.48 6.98 8.42 6.75 1.77 1.25 1.30 1.04
4.01 6.59 6.91 8.52 7.08 1.72 1.20 1.29 1.07
3.74 6.54 6.71 8.10 7.22 1.79 1.12 1.24 1.10
3.92 6.63 6.69 8.44 7.16 1.71 1.18 1.27 1.08
4.53 6.83 6.52 7.11 7.61 1.44 0.93 1.04 1.11
4.07 6.59 6.51 7.59 7.34 1.60 1.03 1.15 1.11
4.38 6.99 6.50 7.69 7.56 1.48 1.02 1.10 1.08
3.35 5.99 6.49 6.48 6.39 1.94 1.01 1.08 1.07

Table 10. Comparison of various periods about a Hmax and the wave period corresponding to Huax (2002).

H; T: Hinax Tova Tirean Hnax/H, Tovad Tnean Tina/ T Tonean /T
5.45 7.72 10.18 9.12 7.92 1.87 1.15 1.18 1.03
5.72 7.83 9.20 9.10 793 1.61 1.15 1.16 1.01
5.14 7.51 8.62 9.14 7.92 1.68 L.15 1.22 1.05
5.17 7.38 8.09 11.15 7.42 1.56 1.50 1.51 1.01
4.71 6.92 7.90 8.78 6.81 1.68 1.29 1.27 0.98
4.29 6.81 7.19 9.70 7.23 1.68 1:34 1.42 1.06
4.60 6.87 7.13 7.59 7.01 1.55 1.08 1.10 1.02
5.02 6.79 7.13 9.30 7.05 1.42 1.32 1.37 1.04
4.84 7.39 7.03 9.93 7.04 1.45 1.41 1.34 0.95
4.14 6.36 6.96 7.95 6.72 1.68 1.18 1.25 1.06
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Fig. 7. Comparison of a typhoon Prapiroon H, & Hpas.
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Fig. 8. Comparison of a typhoon Rusa H, & Hyx.
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Table 11. Comparison of Hy, Hy.x of a typhoon Prapiroon & Rusa.

EH% Hmax Hx HmaX/HJ
zZa & 771 m 472 m 1.63
A} 9.12m 6.04 m 1.51
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Fig. 9. Hu./H, of a typhoon Prapiroon.
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Fig. 10. H.../H, of a typhoon Rusa.
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Huw= 0.707H,[JInN+v/2./InN] (1)
&7l N2 9159 A v& Eulers ASE 0.57720]t), o7
A g5l MFErt o A 22

Huax= 0.707H./InN )

ol Jelut Fulrg tjelFoe] HojEo] opd A-pell= A
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Fig. 11. Comparison of Hp./Hmx-Rayleigh distribution & Hia/
Hx-modified Rayleigh distribution of a typhoon Prapiroon.
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Fig. 12. Comparison of Hmu/Hma-Rayleigh distribution & Hipu!
Hmax-modified Rayleigh distribution of a typhoon Rusa.

Table 12. Hy.x according to a n-return period H,.

nyd H{(m) Hism) Humax 1s(m) Hoax g13(m)
10 6.79 6.55 10.86 10.48
50 7.81 7.54 12.49 12.06
100 8.27 8.26 13.23 13.22
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