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Fig. 9 Comparison of modeled results using three different bottom friction schemes
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Abstract: Typhoon can cause catastrophic damages to the coastlines of the Yellow Sea and the East China Sea. In
this study, the wave model Simulating Waves Nearshore (SWAN) and the Regional Ocean Modeling System
(ROMS) are applied on the wave-ocean coupling simulations under the forcing of the typhoon Chan-Hom (201509)
in the coastal regions of the Yellow Sea and East China Sea. The model results were validated by measured signifi-
cant wave height (SWH) data from available buoys and altimeter onboard satellite Jason-2. Several sensitivity ex-
periments were conducted to examine the difference in simulation results under different terrain data (ETOPOI,
ETOPO2, and GEBCO); coupled and uncoupled models (SWAN + ROMS and SWAN); and different physical
parameterization schemes (wind energy input, whitecapping, and friction dissipation). It was found that the modeled
results using GEBCO topographic data (at 15 arc-second intervals) at the Sheyang and Qiansandao buoys are in
agreement with the buoy measurements than using other topographic data. We found that the wave-current interac-
tion near the typhoon center was significant. On the right side of the typhoon-advancing direction, the coupled
significant wave height was lower than the uncoupled results, and the difference in the significant wave heights
between coupled and uncoupled simulations can even reach 1 m. The differences between different physical para-
metric schemes occur mainly at the stage of highest wave height. The difference of wave heights between different
wind energy inputs and whitecapping dissipation schemes can be close to 0.4 meters whereas the difference in wave
heights between different bottom friction schemes can be approximately 1 m. Therefore, to achieve the best wave
simulations of SWAN wave model under actual sea conditions, it is necessary to consider the effects of these fac-

tors.
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