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ABSTRACT

In this study, we develop an algorithm to predict swell-like significant waves in the east coast of Korea using the directional wave gauge
which is installed near Sokcho. Using the numerical wave model SWAN, we estimate wave data in open sea from the wave data
observed through the directional wave gauge. Then, using the wave ray method with the open-sea wave data as offshore boundary
conditions, we predict the swell-like significant waves at several points in the east coast of Korea. We verify the prediction methods with
the SWAN and wave ray methods by comparing numerically predicted data against either target or measured data at the observation
site. We can improve the prediction of the swell-like significant waves in the east sea of Korea using both the real-time wave
measurement system and the present prediction algorithm.
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Fig. 1. Algorithm of Predicting Swell-Like Significant Waves
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Table 3. Comparison of Swell-Like Significant Wave Data Against
Target at Measurement Site for Several Cases

Target Result by wave ray approach
Case | M, (m) % 4, (m) %
1 3.5 N30.0°E (-11 13“/10 1error) (_;j;i:ir)
2 35 N70.0°E (12.630}09 irmr) - 11\15702 (c);ir)
3 5.0 N60.0°E (36_0602; Zm,r) (21\126"1 ?;for)
4 55 NS0.0%E (10.460}(()) Z:rror) (Ol.ii/?»‘z:rir)

Table 4. Information of AWAC Measurement Site at Sokcho

Site Location Water depth
38°11'57.5"N
Sokcho 128°3723.6"E D.L.(-)18m
40 _ Sokcho_AWAC ; _'. : walve .height 2 : wave period 20
ime of analysis ——_‘

fad
o
|
-
I

| “ ‘ ‘ 1'@_ ) v;-4 "r

D0 e e 0

121 12M1 12121 1231 1M0 1120 1/30 2/9 2119
month / date in 2012 ~ 2013

wave height (m)
]
wave period (sec)

o

Fig. 9. Time Series of Significant Wave Height and Peak Period
Measured with AWAC at Sokcho
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Fig. 10. Comparison of Predicted and Observed Spectral Densities
at Measurement Site

Table 5. Swell-Like Significant Wave Data Observed at Measurement
Site and Estimated Open Site

Site H_ (m) T, (sec) 0, y
Measurement 3.24 12.33 N52.8°E 0.87
Open sea 3.14 12.33 N35.8°E 0.87
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Fig. 11. Arrival Time of Swell-Like Waves from Sokcho to Several
Points at East Sea (Case 2)
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Fig. 12. Arrival Time of Swell-Like Waves from Sokcho to Several
Points at East Sea (Case 4)
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Table 6. Swell-Like Significant Wave Data Predicted at Several Points at East Sea (data at 15:20 8" Feb. 2013)

Case (Longitude, Latitude) h (m) Arrival time H (m) b, T, (sec)
source point 3.14 N35.5°E 12.33
Sokcho (128737 227, 38°11'58") 18 2.77 N58.3°E 12.33
Gangneung (12837227, 38°11'58") 20 Ohr 37min 2.80 N41.3°E 12.33
Donghae (129° 37 227, 37°32'19") 20 Ohr 58min 245 N38.1°E 12.33
Yeoungdeok (129° 27" 31”7, 3630 41”) 20 3hr 10min 2.80 N42.9°E 12.33
Pohang (129° 27" 54”7, 3605 45") 20 4hr 12min 2.63 N42.5°E 12.33
Ulsan (129° 27 42", 35°37' 01”) 20 5hr 28min 2.71 N59.8°E 12.33

Table 7. Comparison of Predicted Swell-Like Significant Wave Data Against Observed Values at Measurement Site (data at 15:20 8th Feb.

2013)
Predicted value
Observed value

SWAN Wave ray approach

H (m) 0, gl H, (m) 0, ¥ H, (m) 0,
333 51.7 0.98 2.77 N58.3°E

24 N52.8°E .

3 528 087 (2.8%) (-2.0%) (12.6%) (-14.5%) (-2.5%)

% () : relative error compared to observed value
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Fig. 13. Arrival Time of Swell-Like Waves from Sokcho to Several
Points at East Sea (data at 15:20 8th Feb. 2013)
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