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Abstract

The present thesis proposes a modified typhoon wind field model around the
Taiwan Strait by taking all factors that affect the typhoon wind field into consideration,
such as the depth and topography of Taiwan Strait, the strait width, bilateral terrain of
the strait, the position of typhoon center. Combining the SWAN (Simulating Waves
Nearshore) model and the modified elliptic type mild-slope equation, this study also
establishes a nested wave model for Taiwan Strait and the around coastal waters with
the boundary driven by wave spectrum discretization. Then the measured data of
wave and wind fields of the 0908 typhoon Morakot are employed for model
calibration. The statistical results show that the mean absolute deviation of simulated
wind speed is less than 5 m/s, the relative tolerances are mostly less than 20% and the
RMSE (root-mean-square error) of the simulated significant wave height is less than
0.5 m. Therefore, the response of waves in the strait to the typhoon can be well
reproduced by our models. Furthermore, in order to test the feasibility of the model
for forecasting, the 0903 typhoon Lotus is taken as an example for wave hindcasting,
the results are good.

Among typhoons influencing Fujian, 53% of them land on Taiwan Island and
further move across Taiwan Strait, which cause the worst disasters; 20% of them
move into the strait by the south path. By analyzing the simulated and measured
results, the overall pattern and understanding of typhoon waves have been obtained in
the strait when typhoons are approaching to Taiwan Island regardless of the path, gale
weather appears in the strait ahead of time; wind waves propagating around the island
and terrain effect of Taiwan Strait tend to reinforce waves in the strait, while
distribution of the wave height matches well with the wind field. Moreover, the
typhoon Morakot landed on Taiwan Island with the maximum significant wave height
of 5 m in the strait; after the typhoon center moved into the strait, waves in the
northeast strait became high or very high with the maximum significant wave height
of 10.5 m. During the typhoon Lotus, waves of the northern and southern strait were
moderate to rough, and the maximum significant wave height was less than 4m;
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waves in the middle strait were rough and the maximum significant wave height was
close to 5.5 m.

By using the JONSWAP wave spectrum discretization to drive the nested wave
model and combining the wave dynamics that applied on the coastal waters, the
propagation of typhoon waves in the Chongwu Xisha Bay is simulated during the
typhoon Morakot. A preliminary discussion on applying the model to development,
protection, and using of the coastal zone is conducted. From the simulative results, it
can be indicated that the wave experienced shoaling, breaking, reflection and
diffraction when the typhoon center approached to Chongwu and the typhoon wave
propagated eastward into the Xisha Bay. The maximum significant wave height was
less than 2 m and the minimum value was only 0.2 m. Then the wave direction turned
into southeast, and the wave crest line tended to be parallel to the fjord coastline
gradually. Due to the blockade of the trade dock, most waves were reflected and a few
waves were diffracted into the bay, making waves around the north dock rather small
with a significant wave height of only 0.2~0.6 m, and it could protect the shelter port

in the inner bay to a relatively good extent.

Key Words: Offshore; typhoon waves; SWAN model; elliptic type mild-slope

equation; Taiwan Strait.
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