La mer 23: 111-117, 1985
Société franco-japonaise d’océanographie, Tokyo

ME DOBEEIC X » THREI N 2 IREKRAME

RO

DT

ZE A

On response of coastal waters to offshore disturbance

Shigehisa NAKAMURA

Abstract:

A study on response of coastal water to offshore disturbance was undertaken using

a numerical model for specific areas, Kii Channel and Osaka Bay. The available mareogram
shows that a specific oscillation of 42 min in period at Shirahama is observed even under

a calm weather.

With a numerical model of finite difference method,

the author computed

water level variations at the corresponding tide stations in the model in order to find what
condition should be set up for meteorlogical disturbance traveling offshore.
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Fig. 1. Mareograms (full line) from 20:00 on

21st to 15:00 on 22nd December 1982 with
atmospheric pressure at Shirahama (dotted
line).
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Fig. 2. Study area. Tidal stations are shown
by dots or circles.
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Fig. 3. Response of the water level to a sta-
tionary disturbance at A-A’ prescribed by a
step function for an eastward current of
0.25m/s.
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Fig. 4. Response of the water level at Shirahama
over one hour after a stationary disturbance
is applied to B-B’ (thick line, case Z), C-C’
(thin line, case X) and A-A’ (broken line,
case Y).
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Table 1. Moving speed of low-pressure center in km/h (after TAKAHASHI, 1955).
zone month 1 2 3 4 5 6 7 8 9 10 11 12
East China Sea 42 36 43 34 31 27 23 21 27 28 35 36
Japan Sea 30 32 33 39 37 30 28 29 29 35 38 35
on Japan Islands 30 39 35 38 25 31 29 31 39 41 61 35
on Pacific SE of Japan Islands 53 61 49 50 43 35 22 25 28 36 42 49
on Pacific S of Japan Islands 47 48 46 39 35 31 21 20 23 27 39 43
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Fig. 5. Response of the water level to an east-
ward movement of the disturbed area start-
ing from B-B’ with a speed of 45km/H.



116 La mer 23, 1985

CASE P

il
1 i WWWM WWW W \J‘WW
" e

Wak
| — A~ ¢V\\/“\;’WN\/“W\/\)W\‘ J\N\m\/’

.4wvaNWWWWWMWNN
Kom

- — el
Sum

| {ob N
Osa
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Fig. 7. An example showing the effect of the
extent of the moving disturbed area. Q for
extent and initial location B-B’; R for D-D’.
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Fig. Al. Total spectrum (broken line), clock-
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and thin line) after current velocity data
obtained by an acoustic current meter in
Tanabe Bay on 22nd December 1932.
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