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Configuration of the wave models

Domainl Domain2 Domain3 Domain4
Spin-up More than 10 days from the time peak wave height observed
AleizZeiriz 0.5° x 0.5° 0.2°%0.2° 0.05° 0.02°
resolutions
Bathymetry ETOPO2 ETOPO1

Mesoscale model
Sea surface NNRP (2.5°) WRF (18km) WRF (6km) WRF (2km)

boundar
y Typhoon model or Combined wind field
Lateral boundary Open Nest down (2-way nesting)
Spectrum 36 directions and 36 frequencies
resolutions (0.0345~0.97Hz)

S;i,- Cavaleri and Malanotte-Rizzoli (1981)

S,- Hasselmann et al. (1985)

S,or. Hasselmann et al. (1973)

Sqp: Bettjes and Janssen (1987)

Si,+ Sy for SWAN: Komen et al. (1984)

Sip + Sy for WW3: Tolman and Chalikov (1996)

Source terms

Wave height H; and period T are predicted as follows:

Ho=4Jm, T :m%]o m, = [[ f"E(f,0)dfdo

where E(f, 6) Is energy spectrum for frequency f and
direction 4. Significant wave height H,,; and period T,
are observed at both sites and following formula are
used In this study for the comparison:

H,,; #0.956H, T, =T

Validation of the wave models

Predicted wave heights by SWAN show good agreement
with  observations. However, wave periods are
underestimated. On the other hand, both wave height
and period can be predicted accurately by using WWS3.
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In the combined wind field model, predicted wind
speeds by mesoscale model U,, and typhoon model U;
are combined by using following equations:

RZ—r2\"”
U, =WU; +(1-W)U,, W{REHZJ

r. the distance from the center of a typhoon
Rg: the typhoon outside boundary.
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Predicted wave heights by using wind field obtained
from mesoscale model are lower than those by typhoon
model at the center of the typhoon. On the other hand,
predicted wave heights using typhoon model become
lower as the distance from the center of the typhoon Is
farther. Predicted wave heights by using combined wind
fleld show close values of those by typhoon model near
the center and those by mesoscale model for the region
outside. It Is noticed that the wave heights predicted by
using combined wind field is a little higher than those by
typhoon model, since the wave energy from wind in the
center and outside of the typhoon Is accumulated.
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Conclusions

Numerical study for the prediction of wind wave and
swell are conducted and following results are obtained.

1. 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 Ilow
frequency range. WW3 predicts wave heights,
periods and spectra correctly.

2. 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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