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ON SPORADIC ACCERELATED VARIATIONS OF FLOW IN COASTAL ZONE

By Shigehisa NAKAMURA

Synopsis

A study is undertaken on sporadic accerelated variations of flow in coastal zone. A semi-infinite
ocean with a coast on a meridional line is considerd. The ocean is assumed to be an ocean of two
layer which is under control of the Earth’s rotation, so called, beta effect. Fourier-Laplace transform
is utilized for getting solution. Various parameters are inroduced in order to consider what patterns
can be expected in the ocean. One of the pattern as the solution seems to show that the observed
sporadic variations of currents in the coastal zone can be related to the possibly excited undulations of
the interface of the two layer or to the internal waves caused indirectly to the approaching typhoon in
advance. A specific example is introduced for helping our dynamical understanding on the basis of this
work.
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Fig. 1. Time evolution of a disturbance of the upper layer on the coast (U) and of a resonant
variation of the lower layer just neighbor the coast (L).
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Table 1. Condition of coastal configulations

Parameters
Class F, A B. U, 71H K, Remarks
1. Coastline: | F|>|Fyl|
(1) Cape: FuKo>0 02 0 1 405 -— - Fig. 2R
02 0 1 0.0 - - Fig. 28
0.2 0 1 -16 - - Fig. 2T
(2) Bay: FnKo<0 —05 0 1 +05 - — Fig. 3R
—05 0 1 0.0 - - Fig. 3§
=05 0 1 —-1.0 - - Fig. 3T
2. Feedback: | Fy| »|Fn
Separation or — 0 1 0.0 * +0.2066 Fig. 4R
Descerelation
- 0 1 0.0 * —0.2066 Fig.4S
- 0 3 0.0 *  —(0.2066 Fig. 4T
3. Bathymetry:
(1) Ridge: Ho<0 - 0 1 +05 —40 — Fig. 5R
- 0 1 =05 —4.0 - Fig. 5 S
(2) Canyon: Hy>0 - 0 1 -05 +04 — Fig.5T

Notations: 1. F, for external forcing,
2. A for decaying factor,
B. for the beta effect and topographical factor,
U: for current in the lwoer layer,
7 H for bathymetric condition with a stretching,
K, for bathymetric pattern,
The other notation should be refered to the text.
The mark ‘¥’ is for measure of the depth ratio Hi/H; (=¢’rkio™?).
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Fig. 2. Time evolution of variations of the upper and lower layers (U and L) around a cape.
1) R (top) for a positive flow in the lower layer,
2) S (middle) for no flow in the lower layer,
3) T (bottom) for negative flow in the lower layer.
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Fig. 3. Time evolution of variations of the upper and lower layers (U and L) around a bay.
1) R (top) for a positive flow in the lower layer,
2) S (middle) for no flow in the lower layer,
3) T (bottom) for a negative flow in the lower layer.
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Fig. 4. Timely variations of the upper and lower layers (U and L) at separation or descereration.

1) R (top) for bathymetric pattern of a positive Ko,
2) S (middle) for bathymetric pattern of a negative K,

3) T (bottom) for bathymetric pattern of a negative K, under the stronger topographic beta

effect.
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Fig. 5. Time evolution of a disturbance of the upper layer and lower layer (U and L) above a ridge or canyon.
1) R (top) for a positive flow of the lower layer above a ridge,
2) S (middle) for a negative flow of the lower layer above a ridge,
3) T (bottom) for a negative flow of the lower layer above a canyon.
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Fig. 6. An example of the observed results indicating a srtatified sea water’s variation in the coastal
zone.

1) Recorded at the depth of 10 m under the sea surface,
2) Water depth at the site is 110 m.
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