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IMPACT OF BOTTOM TOPOGRAPHY ON THE CHARACTER AND
MECHANISM OF COASTAL TRAPPED WAVES

YIN Li-Ping" >3, GUO Jing-Song"*** ~ QIAO Fang-Li"*?

(1. The First Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China; 2. Laboratory for Regional
Oceanography and Numerical Modeling, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266237, China; 3.
Key Laboratory of Marine Sciences and Numerical Modeling, State Oceanic Administration, Qingdao 266061, China; 4. Key Laboratory

of Data Analysis and Applications, State Oceanic Administration, Qingdao 266061, China)

Abstract The dispersion relation of coastal trapped waves on a piecewise linear bottom topography was derived using
a numerical model; the phase speeds under long wave theory, the decay distance with finite bottom friction and the impact
factor of the force wave were derived subsequently. By using a free and a force model, the impact of topography on coastal
trapped waves were analyzed. The width of the continental shelf affects the dispersion relation of the waves. The gradient
of the dispersion on the long wave portion could increase with the width of the continental shelf. The character of the first
mode wave changed dramatically with the width of the continental shelf. The phase speed, the impact of the divergence,
the decay distance in the alongshore direction due to bottom friction, and the effect of the wind stress curl can all increase
with the width of the continental shelf. The phase speeds of the second and third mode waves are affected by the slope of
the shelf significantly. The frictional decay distance is almost an invariant when width of the shelf change, and hence the
high mode waves can be recognized as local waves.

Key words coastal trapped waves; topography; mechanism



