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Tab. 1 Stability of the equilibrium point of the linear lower
frequency shelf waves
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Tab. 2 Stability of the equilibrium point of the linear
higher frequency edge waves
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AssTRACT

‘Based on the nonlinear dynamical equations ignoring the shearing basic currents and the
stability theory of ordinary differential equation, the author investigates the effects of the bot-
tom friction and slope on the instability of linear and nonlinear barotropié coastal trapped
waves on an f-plane. An attempt is also made to reveal the stability of both linear and
nonlinear coastal trapped waves. The main results are summarized as follows:

1. The linear continental shelf wave tends to be unstable (or stable) if the slope of sea-
bed is smaller (or greater) than its positive critical value (dk/dx),, The bottom frictional
effect will enlarge the critical value for the hottom slope.

2. The edge wave propagating along positive y-axis are always stable. For the edge wave
propagating along negative y-axis, (i) if the bottom slope is smaller than (dk/dx),,(dh/dx),
is of critical value which enables the waves to change their stability feature; (ii) if the bottom
slope is equal to(dh/dx),but smaller than (dh/dx),, the linear edge wave will have a stable
sinusoidal solution, and the nonlinear edge wave become unstable in the special case where the
bottom frictional effect is small enough; (iil) if the bottom slope is greater than(di/dx),,
the edge wave may be unstable.

3. In majority, the stability feature of the nonlinear coastal trapped wave is the same as
those of the linear ones, but it may be different in certain cases.

4, The characteristics of the nonlinear edge wave under the special bottom topography
or friction differ from those of the linear ones. The nonlinear wave is not only related to the
wave number, frequency and other physical parameters, (just as the linear ones do), but also

depends on wave amplitude.



