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Numerical Study of Wave Prediction Using a Ray Tracing Technique
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Abstract[ |A wave prediction model is used to estimate the wave spectrum at Ulsan Bay. The Wave model

includes- the refraction of wave rays according to water depth changes in transient and shallow waters. The

calculation of wave refraction is performed from three wave directions : east, southeast and south. Three target

locations are selected and the wave spectrum at each location is computed for several uniform wind speeds

and directions. The computation results of wave spectrum are compared with PNJ(Pierson, Newmann and
James) nomogram and Bretschneider nomogram as well. The model could be used in selection of proper

harbor site and in construction of coastal facilities, providing fundamental data in design.
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Fig. 1. Bottom topography of the Ulsan Bay and target
points.
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Fig. 2. Wave refraction diagram (4-sec wave from cast).
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Fig., 3. Wave refraction diagram (12-sec wave from east).
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Fig. 4. Wave refraction diagram (20-sec wave from east).
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Fig. 5. Wave refraction diagram (4-sec wave from southeast).

60

A QAFEIo) 932 sh=(Figs. 3 and 6) S1SHA 77l
oA 4lo] B TolARE e 3
Lt o

HE Holuf, FEAM dAatE o



240

X

P

Fig. 6. Wave refraction diagram (12-sec wave from southeast).
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Fig. 7. Wave refraction diagram (20-sec wave from sou-
theast).
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Fig. 8. Wave refraction diagram (4-sec wave from south).
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Fig. 9. Wave refraction diagram (12-sec wave from south).
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Fig. 10. Wave refraction diagram (20-sec wave from south).
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Fig. 11. Paths of wave ray movement. (wave period : 4 sec,
target point : (20, 35)).
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Fig. 12. Paths of wave ray movement (wave period : 12 sec,
target point : (20, 35)).
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Fig. 13. Paths of wave ray movement (wave period : 20
sec, target point : (20, 35)).
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Fig. 14. Paths of wave ray movement (wave period : 4 sec,
target point : (35, 45)).
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Fig. 15. Paths of wave ray movement (wave period : 12
sec, target point : (35, 45)).
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Fig. 16. Paths of wave ray movement (wave period : 20 sec,
target point : (35, 45)).
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Fig. 17, Paths of wave ray movement (wave period : 4
sec, target point : (35, 25)). :
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Fig. 18. Paths of wave ray movement (wave period : 12 sec,
target point : (35, 25)).
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Fig. 19. Paths of wave ray movement (wave period : 20 sec,
target point : (35, 25)).
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Table 1. Significant wave height and dominant wave period from Elliott wave model compared with PNJ and Bretschneider's

results
Location Wind Fetch  Wind speed Hy(m) H(m) H{(m)  H{m) T(sec)  Tjsec)y  Tp{sec)
% direction (kan) (m/sec) (Ellitott)  (Elliot)  (PNJ)  (Bret) (Elliott) (PNI) (Bret.)
5 0.25 0.25 0.27 N/A 4 23 22
East 100 10 0.52 0.52 0.62 0.67 4 3.1 29
5 ‘ 15 0.82 082 102 110 4 3.7 41
20 1.02 0.95 1.40 152 5 4.1 4.6
A(20, 35)
5 0.23 0.23 0.24 N/A 4 22 21
10 0.47 047 0.57 0.61 4 3.0 28
8.
South 75 15 0.74 074 095  1.04 4 35 3.6
20 0.95 0.88 1.32 1.40 5 39 4.4
5 0.20 0.20 0.21 N/A 4 2.0 1.8
10 041 0.41 0.50 0.55 4 27 2.7
East 6.25
s 15 0.63 063 080 088 4 32 32
20 0.86 0.86 1.13 1.23 4 3.5 42
B(35.45)
5 0.26 0.26 0.27 N/A 4 24 2.3
South 125 10 0.54 0.54 0.65 0.70 4 3.2 29
: 15 0.83 0.83 1.10 1.16 4 3.8 4.1
20 1.06 0.99 1.50 1.60 5 43 4.8
5 0.23 0.23 0.21 N/A 4 2.0 1.8
10 0.47 0.47 0.50 0.55 4 2.7 2.7
North 6.25
© 15 0.73 073 080 088 4 32 32
20 0.97 0.90 1.13 123 5 35 42
5 022 0.22 0.21 N/A 4 2.0 18
10 ) . ) . : .
Bast 625 0.44 0.44 0.50 0.55 4 2.7 2.7
15 0.68 0.68 0.80 0.88 4 3.2 32
20 0.94 0.94 1.13 123 4 35 4.2
(35, 25)
5 0.21 0.21 0.21 N/A 4 2.0 18
10 0.44 0.44 0.50 0.55 4 2.7 2.7
South 6.25
ou 15 068 068 080 088 4 3.2 32
20 0.92 0.92 1.13 1.23 4 35 42
5 0.21 0.21 0.21 N/A 4 2.0 1.8
10 A4 44 . X . :
West 6.5 0.4 0.4 0.50 0.55 4 2.7 27
15 0.68 0.68 0.80 0.88 4 32 32
20 0.92 0.92 1.13 1.23 4 35 42
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