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ABSTRACT:

This threeyear research project investigates harbor tranquility issues at Hualien Harbor by integ
physical plane hydraulic model experiments with field observations to examine harbor resonance charag
induced by longperiod waves, and to compare the performance of the existing harbor configuration with
mitigation schemes. The study utilizes observational data from an offshore Wottonted Acoustic Wave and
Current Profiler (AWAC) and #harbor tanquility monitoring stations at Piers 9, 17, and 25. Spectral ana
methods are applied to separate wivale and swell components, enabling analysis of wave characteristic
sheltering performance inside and outside the harbor under differencaadiéions.

The results indicate that offshore wave conditions are primarily governed by significant wave heigh
wave period, and wave direction. Under shmmtiod windwave dominated conditions, effective sheltering
observed within the harboHowever, when mediunto longperiod swell propagating from eastutheast to
southeast directions dominates and wave periods exceed approximately 10 seconds, sheltering coeff
certain pier areas increase significantly, adversely affecting hamberations and safety. Physical mod
experiment results further show that when the incident wave period approaches the natural oscillation p
the harbor basin, pronounced oscillations occur in both the inner and outer harbor areas, leadingitatiasccu
of wave energy.

Overall, the integrated results demonstrate that modifying dhadyor water connectivity alone is
insufficient to effectively suppress resonance. In contrast, implementing etissijyating measures at criticq
outerharbor boundrie® aimed at reducing wave reflection and enhancing energy dissipatimvides a clear
improvement in overall harbor tranquility.

Research Outcomes and Benefits:

This project proposes energlssipation mitigation measures for Hualien Harbor, includimgdesign of
waterexchange culverts, energlissipating quay structures, and rubbieund installations in the outer harbd
to reduce longperiod wave energy. These measures aim to mitigategerigd waveinduced oscillations within
the harbor basinhereby reducing the frequency of sheltering (harbor closure) operations and improving d
harbor tranquility.

PossGdkeenment al ddpplications

To provide the available information for the decision making about the improvements of harbor tran
and shore protection strategies for transportation department of central or local governments, port aut
Water Resource Agency
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