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Abstract

Wind wave and swell prediction are carried out by using third generation wave models and wind
fields. Although predicted wave heights by SWAN show good agreement with observations, predicted
wave periods are underestimated significantly due to underestimations of wave spectra in the low
frequency range. WW3 predicts wave heights, periods and spectra correctly. The relation between wave
heights, wave periods and wind speeds obtained by WW3 also show good agreement with observations.
The mechanism of decreasing wave periods with increase of wind wave is well explained by the wave
spectra and the combined wind wave and swell model. Several wind fields used as sea surface boundary
conditions for wave simulations are also validated. It is found that predicted extreme wave height and
period by using the wind field obtained from the mesoscale model underestimate tropical cyclone induced
extreme wave height and period and these underestimations are improved by using the wind fields
obtained from the typhoon model and the combined wind field.
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Table 1 Source terms used in wave models.

SWAN WW3
Siin Cavaleri and Malanotte-Rizzoli (1981)
Sin  Komen et al. (1984) Tolman and Chalikov (1996)
Sni Hasselmann et al. (1985)
Sy Eldeberky and Battjes (1996) None
Sds Komen et al. (1984) Tolman and Chalikov (1996)
Shot Hasselmann et al. (1973)
Sdp Bettjes and Janssen (1987)
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Table 2 Configurations of wave models

Domainl | Domain2 | Domain3 Domain4
Spin-up More than 10 days
Horizontal 0.5°X0.5° 0.2°X0.2° 0.05°x0.05° 0.02°x0.02°
resolution (161X 121 grids) (8181 grids) (8181 grids) (8181 grids)
Choshi offshore site
. 110°-190°E, 0.0°-60.0°N | 133.0°-149.0°E, 28.0°-44.0°N | 138.5°-142.5°E, 33.5°-37.5°N | 139.7°-141.3°E, 34.7°-36.3°N
Domains
Nakagusuku bay
110°-190°E, 0.0°-60.0°N | 120.0°-136.0°E, 18.0°-34.0°N | 125.8°-129.8°E, 24.0°-28.0°N 127.0°-128.6°E, 25.2°-26.8°N
Bathymetry ETOPO2 ETOPO1
Mesoscale model(see below), typhoon model or combined wind field
Sea surface NCEP-FNL (L0°)
boundary or NNRP (2.59) WRF (18km) WRF (6km) WREF (2km)
Lateral .
boundary Open Nest down (2-way nestion)
SpectrL_Jm 36 directions and 36 frequencies (0.0345~0.97Hz)
resolution
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(a) Significant wave height
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(b) Significant wave period
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Fig. 1 Comparison of observed and simulated wave heights and periods.
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Fig. 2 Comparison of observed and simulated wave spectra.
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(a) Significant wave height
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Fig. 3 Comparison of observed and simulated wave
heights and periods.
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(a) Significant wave height
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Fig. 4 Predicted and observed significant wave heights
and periods of each wind speed bin.
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Fig. 5 Comparison of observed and simulated extreme

wave height.
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Table 3 Observed and simulated extreme wave heights
and associated wave periods.

. Mesoscale | Typhoon | Combined
Observation | el | model | wind field
H 11.3m 7.3m 12.0m 12.4m
13,50 (-35.0%) | (6.7%) (10.5%)
T 14.7s 10.9s 13.6s 13.9s
13,50 (-25.9%) | (-7.5%) (-5.0%)
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