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Theoretical study of unstable waves in the rapids of the river
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The interesting phenomena of surface waves in the rapids of the river will be easily observed at the waterside.
Particuladdy, it has been pointed out that only the periodic component of the waves generated at the rapids will
propagaie to the waterside of the down-stream pool In order to elucidate their generating mechanisms, the
simplified equations of motion, which involve the terms of the dispersion, Manning’s resistance law and  the eddy
visoosity, are analysed by using perturbation methods and numerical calculations.

The linear and the nonlinear stability theory show that down-going waves become convectively unstable and
their equilibrium amplitude does not exist at the low values of the roughness parameter. The critical Froude number
Frerand the comesponding frequency and wavenumber of unstable waves are also determined as a function of the
roughness parameter. In addition, it is revealed that the scaling of the KdV-type, which is the long-wave
approximation, yields also the KdV equation, but its dispersion term comes from the eddy viscosity and its solution
expresses the kinematic wave.

Furthenmore, the waves induced by the bottom topography, whose slope is given by a sinusoidal or a step
function, will be investigated numerically by spectral methods.
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DIZSER DREFBII Kk & |Cases 1002 | 04 00050 [10] 23 |12 | 001626 |-0.44820 | -0.025
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AEHL, EBHEHERIREETIIR V-0 TH B, Cae31Case 327 205 M=00DHE DRI
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56700 150 300350
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i 0.0
i1 0.0
~0.0

LU hf(2)()

- (£)
-8 s
i (1.51]..522.533.5f 0.511.522.5 .Sf 0.511.522.533.5f 0‘511.522.533.5f
Fig.3.1 Case2-1 O BHHAE R (Mn=0.015,Fr=0.4Fr ,.L=L.,) Fig3.2 Case2-2 O SHHAE R (Mn=0.015Fr=0.8Fr , L=L.)
Uf(0) (a) uf(o) (a) hi- (b)
0.
0.
0.
50 100 150 200 t
hf(1) (¢) hi@ (@)
8'85 0.001] A M
0.02' ‘ t 0 001 ﬁ;‘l? t
14 80 20 0 Y. k
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1 2 hf(1)(f hf@)(f
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-2 —3;5 2.5 ~-2.
-2 .5 -4.8 - -3
Kt\ M& Mﬁf f
'—_o?m—o.—s—oﬁf 6.2 0.4 6.6 o.af 1 2 -4.5 1 3 4
Fig3.3 Case3-1 OFtHAER(Mn=0.02Fr=0.4Fr . L=L) Fig.3.4 Case3-2 DM U RMn=0.02Fr=0.8Fr L=L,)

Fig.3.1,3.2,3.3,3.4 ERGEOFILICL > THE S h 3B bx(x)=a,TI cos (k_x)
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