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A note on weakly-nonlinear equations of continental shelf waves

Shigehisa NAKAMURA

Abstract: Weakly-nonlinear equations for continental shelf waves are derived without rigid-
lid approximation. These equations coincides with Pierini’s equations on an f-plane as a

special case of that on a beta-plane.

On the f-plane the zeroth order approximation gives a

linear differential equation for a Sturm-Liouville’s problem, the first order approximation a
Burger’s equation and the second order approximation a Korteweg-deVries (KdV) equation.
A discussion is devoted to what kinds of nearly-nonlinear waves are possible on some specific

continental shelves around the Japanese Islands.
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Table 1. Order estimation of characteristics of continental shelf waves
6)) )] (3 @ (5) 6 )
Locality Kyushu Wakayama Off Hokkaido Off West of North of
East South Sanriku Southeast Noshiro Noto Pen  Shimane
Lat. (N) 31-33 33.5 36-40 42-43 40-41 36-37 35.0
Long. (E) 131-132 135-136 140-142 143-144 140 136-137 131-133
f (107%71) 7.7 8.0 9.0 9.9 9.4 8.7 8.3
D (m) 200 500 200 200 200 200 200
L (km) 20 10 30 30 30 50 100
1/2
R :gg—D?)—- (km) 580 280 500 450 480 510 540
e=L/R 0. 034 0.036 0. 060 0.067 0.063 0.098 0.185
fL 1.54 0.80 2.70 2.97 2. 82 4.35 8. 30
(s, )=(1,3) v=0.27cm/s  0.083 2.6 4.0 3.2 18.2 235.0
T/=29.4days 27.8 16.7 14.9 15.9 10.2 5.41
(s, )=(2,4) v=3.2%x10"* 1.1x10™* 9.5%x10°% 1.8%X107? 1.3%1072 0.18 8.1
T/=864 772 278 222 252 104 29.2
(s, =1(2,5) v=3,7X1077 1.4%X107% 3.4x107° 8.0%x107° 5.0x107 1.7%x107 0.28
T’=864 772 278 222 252 104 29.2
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