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ON OBSERVATION OF TIDAL CURRENTS AT NAGOYA HARBOR

by Dr. Sci. Haruo HIGUCHI and Shigehisa NAKAMURA
Synopsis

An observation of tidal currents is carried out at Nagoya Harbor on 23 and 24 July,
1963. Tidal currents, water temperature, chlorinity and bottom sediment are observed and
sampled. The result of the observation gives that bottom topography and tidal range affect
the tidal currents. The currents are not uniform at and near the sea surface, which is caused
by not only wind stress on the sea surface but the inflow of river water. With the result

of the observation, coefficient of vertical eddy viscosity and of bottom stress are estimated.
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(a) Northern part of the Ise (b) Nagoya harbor and location of
Bay, in which enclosed area four stations, A, B, C, and D, where
by broken line is the area of tidal observation was carried out.
tidal observation. (Depth is shown in m for contours.)

Fig. 1 Northern part of the Ise Bay and location of observation.

N 1 <Fig. 2 Vertical cross sections of bottom topography
m) at Nagoya Harbor. Numerical indices of the

sections correspond to the indices of the lines
I T in Fig. 1 (b)
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[Fig. 3 Time variation of sea level at Nagoya Harbor
(observed at the Meteorological Tower Station
of the Ise Bay: 34° 59’ 50 #N, 136° 48 47% E).
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Table 1. Directional characteristics of the three current meters.
(T/24) means time constant for damping oscillation
of current meter. c is a factor determining the oscil-
lation, which is a measure of acting force on the vane.
A is logarithmic ratio of damping oscillation of the
vane. T is period of oscillation of the current meter.

- Photoelectric Weak-
Lurrgﬁ_%eter current Meter Ekman Current Meter
Model-5
(1T/2Mu 3.98 25.1 308.
o Ju? 887.5 952. 978.
A 4.04 1.48 0.835
T 32.2 74.2 514.
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Fig. 5 Vertical distributions of tidal currents at the station A at ebb tide, where absolute
values of tidal currents are plotted.: (a), (b) and (c¢) from left hand side.
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Fig. 6 Vertical distributions of tidal currents at the station B at flood tide, where absolute
values of tidal currents are plotted: (a), (b) and (c) from left hand side.
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Fig. 7 Vertical distributions of tidal currents. Absolute values of tidal currents are
plotted. And vector hodographs are shown with indices of depth in metre.
(a) At ebb tide at the station A (left)
(b) At flood tide at the station B (right)
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Fig. 9 Vertical distributions of chlorinity and water temperature.
(a) At ebb tide at the station A (left)
(b) At flood tide at the station B (right)
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Table 2 Coefficient of friction at sea bottom.
Calculation is carried out for smooth surface and rough
surface, with assumption that <ve:i.cal current profile
holds logarithmic law, i. e., Prantle’s formula for rough
surface, and von Karman’ formula for smooth surface.

} Height Above | Friction Bottom Stress Coefficient of

Date |Time zo (cm) Sea Floor (m) | Velocity(cm/s) (g/cm sec) Friction
ﬁ(ﬁ/‘&j] u'n u'y r s . _/\‘11 k.’u‘_ﬁ
23. JULY | 11.23] 2.76 17.9 1.9 1.59 0.31 | 2.60 0.099 | 0.0158 0.0006
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0.155 10.4 1.0 0.644 — 0.426 — 0.0077 —
24.JULY | 10.25| 0.211:<10°¢ 5.8 1.25 | 0.45 0.205 | 0.203 0.043 | 0.0117 0.00249
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Table 3 Coefficient of vertical eddy viscosity calculated with assumption that energy
source of eddy viscosity is supplied by turbulent energy of current, i.e., f=

«—,1;/::(611)Z eguals to nzi where 8u is turbulent component of current, g is
2 2

ou

density of water, —— is vertical gradient of velocity, and % is coefficient

of vertical eddy viscosity.
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Depth(m) 7 \D@mmo n | Depth(m) .
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3,40 229. 5 3.0 0. | 4.0 515.
5.10 809. 4.0 m. | 5.0 55.5
6.80 (68.) 5.0 175. 6.0 15.
6.0 0. 6.5 77.7
6.5 (187.)
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