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Abstract — Long-term wave distribution at Jeju sea is investigated by a numerical simulation based on the third-
generation wave model SWAN (Simulating WAves Nearshore). The Jeju sea which retains relatively high wave
energy density among Korean coastal regions is considered to be a suitable site for wave power generation and
the efficiency of wave power generation is closely related to local wave characteristics. The monthly mean of
a large-scale long-term wave data from 1979 to 2002, which is provided by Korea Ocean Research & Devel-
opment Institute, is used as the boundary condition of SWAN model simulation with 1km grid. An analysis of
wave distribution concentrates on the seasonal variation and spatial distribution of significant wave heights,
mean wave directions and mean wave periods. Significant wave heights are higher in winter and summer and
the west sea of Jeju appears relatively higher than east's. The highest significant wave height occurs at the north-
east sea in winter and the second highest significant wave height appears at the southeast sea in summer, while
the significant wave heights in spring and autumn are relatively low but homogeneous. The distribution of wave
directions reveals that except the rear region influenced by wave refraction, the northwest wave direction is
dominant in summer and the southeast in winter. Wave periods are longer in summer and winter and the west
sea of Jeju appears relatively longer than east's. The longest wave period occurs at the west sea in winter, and
in summer it appears relatively homogeneous with a little longer period at the south sea.

Keywords: SWAN(Simulating WAves Nearshore), Jeju sea( #5311 <)), Wave distribution(333-232), Significant
wave height(+21Z+1), Mean wave direction(81F 3+3F), Mean wave periodCdw H57])
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where

éN : local rate of change of action density in time,

or

J ¢, N : propagation of action in geographical space,

ox ox

Cx, Cy. propagation velocities,

—cN+=—

—a—ch: shifting of the relative frequency due to variations in

Jc
depths and currents (with propagation velocity ¢; in G

space),

iceN : depth-induced and current-induced refraction (with

i)

propagation velocity ¢y in O space).
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Fig. 1. Water depth distribution of Jeju sea area.
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(a) simulated by monthly mean wave parameters

(b) simulated by serial wave parameters in 6 hour
time interval

Fig. 2. Mean significant wave height (m) at Jeju sea for January of 2002.
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Fig. 3. Mean wave period (sec) at Jeju sea for January of 2002.
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Fig. 4. The monthly mean of wind-sea significant wave heights in
Jeju sea from 1979 to 2002.
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Fig. 5. The distribution of a monthly average of swell-sea significant
wave heights in Jeju sea area from 1979 to 2002.
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Fig. 6. The monthly mean of total significant wave heights in Jeju
sea from 1979 to 2002.
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Fig. 7. The annual mean of significant wave heights at Jeju sea from January
1979 to 2002.

Table 1. Comparison of monthly mean total significant wave heights

at east, west, south and north locations around Jeju.
33.6-

Significant wave height (m)

Jan May Aug Oct 3.4
East (126.987°, 33.516%) 1.07 0.94 1.38 1.09
West (126.135°, 33.312°) 1.76 0.89 1.13 1.13 3.2
South (126.699°, 33.164°) 0.75 1.09 1.6 0.92
North (126.268°, 33.442°) 1.67 0.48 0.41 1.02 33
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Fig. 9. The monthly mean of swell-sea wave directions in Jeju sea

from 1979 to 2002.
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Fig. 11. The monthly mean of swell-sea wave periods in Jeju sea
from 1979 to 2002.
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Table 2. Comparison of monthly mean wind-sea wave periods at east,
west, south and north locations of Jeju.

Wave period (sec)

Jan May Aug Oct
East (126.987°, 33.516°) 4.06 4.34 5.64 4.41
West (126.135°, 33.312°) 6.59 4.60 5.65 5.53
South (126.699°, 33.164°) 6.42 4.61 5.90 5.07
North (126.268°, 33.442°) 6.21 4.29 4.97 5.34
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