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Fig. 4. Depth profile of the shelf.
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L : width of the shelf

hi1, ket depth of water Fig. 5. Theoretical dispersion relation

v1, v2 : phase velocity of a plane of phase velocity, corresponding to the
wave with period T depth profile shown in Fig. 4.
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Table 1. Water depths used in the experiments.
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! i
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Fig. 16. Correction factor of the shelf
width to obtain the best adjustment of
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BIb/KIBH Aafhy 53 3~5, XHith 40cm 2B L TiX, SMEQOLERZ v, XimastEE
<, KEEPKEL BRI EHERNBRKEL LS.

ZOHHE LTIE, BExOHBEOEEIIEREMLEE LT, B LMEoBERMTHES
WHEIET 38, EEOERIZBV T, WELIMNEOKkDFTIRIZOWT, BERMIET
SEROFERAY, RGBT 3EAMECHET 5 X5 AMEMZLE LT 50T
BRVREEZLRS,

Table 2. Correction for a shelf width, 6L/L and
0L (in parentheses, unit:cm).

| | | i
halhy i i ‘\
N[} 10 7 | 5 5‘ 4 | 3
6 (cm) 0.346
(2. 08)
12 0. 226 0.189 —0.043 0 0
(2.72) (2. 26) (—0.52)
18 0.189 0
(3.41) '
o5 0.073 0.09
(1.83) (2. 26)
0 0. 067 —0.007 0
(2.68) (—0.28)
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ST IENG Tl o 72 BEEE (K3 AR R4y T i3BesE 2 B FBRO Huls i~ Tl - 72 EEEf)
Zdem LT, 4Ldo2o0ikoTHEADAELFREDTZ LTS, Z0X5h
FHI L 3 LB A OERC, MBSt L% 4=280cm »5 4=95cm DHWFichiz
Y, BbERERICIRCIE S 4=400cm (EE» S 160cm) Thovz., X d=25cm
B L AR RIC BB,

KB, BEWbiC, &R T—E Ao EEKE 5%, 3 EolFEiEAYy, 1
Bx—&EMsE (4=330cm, d=2.7cm) [z@EE UCHEREOCEREL L, ftho 2 @BofkaEs
EREBLARLBEA L, Thbb 1ER d=2.7cm —ET 4=400~60cm O#HHD
BICB-THEL, fho 1ETEED 4 © d=2.7~100cm OHEEOMICEADFFD
PEZFTY, HMTrIshizKEEZEAT, 2 RTINS Y ORIE 21774k o 72, i
DOIRIRE R, B—ESRrEERNET 52 L TWEL, XEBOKEONEE IR LIRMO
RECHESTH 0.5mm &z 2 VwHERicks S 27z,

2) MR- ARIZDOVTORR

ZOBERIIEIZ DWW TETHICF - I FEIC 2 W TR RIC>WTk~< 5, Fig. 17 I
WNTIR - 72 B OiRM, MHOBIEERO 1E2ERT 5, fillicidRicifo A 4 %
LY, A RRGELOAENONREE LRI, MHEOELETRERLTSS, Zh
X B LR, B T=5.0sec OFAEF, KEHTHIHRRB X 5 KEEPE VORI

Amplitude

il 1 [ ~3% cm
o 100 200 300 A 400
—Straight — Circle de—Straight —

Fig. 17. Amplitude and phase changes of waves
propagated along the coastline.
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Table 8. Period, phase velocity and wave length of
waves propagated along the shelf.

period T (sec) 2.78 2.57 2.45 2.29 2.08 1.85 1.68 1.49
phase velocity ¢ (cm/sec) 45.6 | 42.8 | 41.5| 41.0| 39.5| 38.7| 37.2, 35.8
wave length 2 (cm) 127 110 101.6 93.6 82.1 71.5 62.5 53.4
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Fig. 18. Observed phase velocity Fig. 19. Amplitude change of waves
of waves propagated along the coast- propagated along the coastline. Origin of
line from 4=400cm to 100cm for the the distance scale is at the end point of the
case /iz/h1=38, curved coastline and the distance is meas-
solid line : calculated dispersion curve ured in terms of the respective wave
length 2.

fine line : the best fitted exponential curves
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Fig. 20, Two-dimensional distributions of amplitude and phase
for various periods. Positions of measurement are shown by dots.
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Fig. 21. Time variation of water level during a half period
calculated from the observed amplitude and phase.
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Fig. 24. Amplitude profile normal to the coastline.
black dot : measured value
fine line : calculated trapped mode
broken line : calculated leaky mode
thick line : superposition of two modes
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Fig. 25. Estimated amplitudes of the trapped and leaky
modes along the coastline.
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Table 4. Amplitude ratio of leaky mode to trapped mode.
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Fig. 26. Estimated patterns of the amplitudes of
the trapped and leaky modes.
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Table 5. Combination of the experimental conditions.

Depth ratio /a/s | 8 | 8 8 | 8|8 8 67 108 8

2.74 2.4 2.04‘ L 68i 2.04] 2.04| 2.04] 2.04] 2.04

12, 12| 12| 12| 12 1/2| 1/2 1 2

|
4.08 3.77
12| 1/2

Time of a cycle 1 (sec)

Wave generator cycle #
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Fig. 31. Spectra of Fourier components of the dispersive wave group.

7 : edge wave response for a point source on the shelf
with the step-type depth profile
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88. A Model Experiment on Long-Period Waves Travelling
along a Continental Shelf.

By Isamu AipA, Tokutaro HATORI, Morio KoyamMA
and Kinjiro KAJIURA,

Earthquake Research Institute.

The characteristics of edge waves on a straight shelf are well known theoretically.
However, edge waves travelling along a curved shelf have not been studied up to the
present. The present study is an attempt to understand experimentally the behavior
of travelling waves along a shelf with a curved shoreline. The shelf model in the ex-
periment has uniform width and depth with step-type bottom profile at the edge and the
configuration is such that two straight shorelines perpendicular to each other are con-
nected by a quarter circle. In the experiment, periodic and aperiodic waves are generated
at one end of a straight shelf.
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A preliminary experiment in the case of a straight shelf indicates that the travelling
wave of edge wave mode is indeed generated on a shelf and the theoretical dispersion
curves of phase velocity and the amplitude profile normal to the shoreline can be re-
produced with reasonable accuracy. Furthermore, it is found that for relatively short
period waves, a correction (§L) to shelf width L is necessary. This correction may be
analogous to the mouth correction in the estimation of the seiche period of a bay.

Experiments for a curved shelf are made in two different ways. One uses a periodic
wave train and the other uses a wave packet. In the case of periodic waves, two-
dimensional distributions of wave amplitudes and phases are measured. When the wave
length is shorter than the radius of curvature of the curved part of the shelf, the pat-
tern of water surface in the curved part is very complicated, possibly because of the
coupling of waves of trapped and leaky modes. By separating trapped and leaky modes
by an approximate method, the following characteristics of waves are found:

1) Even on the straight part of the shelf before the waves enter the curved part,
the amplitude attenuation with distance is very rapid and cannot be explained by bottom
friction alone, but the propagation of edge waves is recognized with reference to the
phase velocity and the amplitude profile normal to the shore. The wave amplitude of
trapped mode is about ten times that of leaky mode.

2) In the circular part of the shelf, the undulation of amplitude along the coastline
becomes significant and, at the same time, waves of leaky mode develop to a consider-
able degree. It seems that the undulations of the amplitudes of trapped and leaky modes
with distance are in the opposite phase.

3) On the straight shelf after the waves pass through the curved part, the wave
amplitude of trapped mode is only about 10%5 of total wave disturbances, namely, the
waves of leaky mode dominate over those of trapped mode.

In the case of transient waves, waves radiated from an aperiodic wave source are
measured at many points along the coastline. The direct wave arrives at measuring
points first with the long-wave velocity in the outer sea and, after a while, the wave
phase with the long-wave velocity on the shelf arrives, and is followed by a dispersive
wave group with relatively large amplitude. The propagation of the dispersive wave
group is in accordance with the expected behavior of edge waves, on the average, with
the maximum amplitude wave travelling with the minimum group velocity. However,
on the circular part of the shelf, remarkable variations in the phase velocity and ampli-
tude along the coastline are found. This seems to correspond to the phenomenon of
the undulation of mode amplitudes in the periodic wave experiment, and suggests the
existence of strong reflected waves of leaky mode on the curved part of the shelf. As
a whole, the average decay of spectral amplitude with distance is exponential of the
major wave group and the decay constant is around 0.5 with a definite increasing
tendency with the increase of wave period and the depth ratio of the outer sea to the
shelf.




