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ON THE HYDRAULIC MODEL EXPERIMENT ON THE
DIFFUSION DUE TO THE TIDAL CURRENT (II)

By Haruo HiGUCHI and Takashige SUGIMOTO

Synopsis

The diffusion phenomena due to the tidal current inside and outside a harbor are
studied in a hydraulic model experiment, for which the Kashima Harbor area is used as
the prototype. The tidal current, the longshore current and the effect of density are
taken into account, but the direct effects of wind and waves are not considered.

A model of Kashima Harbor, with horizontal and vertical scales of 1/500 and 1/63
respectively, was constructed and a semidiurnal tide and longshore current were provi'ded
for it. The diffusion from instantaneous point sources and a continuous point source was

investigated by photogtaphic method and dye concentration analysis.
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Table 1(a) Tidal constant in the prototype..

K1 01

Con- j X
stituent] M St
Station H(cm) () H{(cm) «(®)

H(cm) «(®) H(cm) «(°)

Onahama 30.2 127.2 13.9 161.2
Choshi 32.2 130.7 14.6 163. 4
Mera 35.6 141.3 16.3 171.9

22.4 172:6: 17.3 159.3
23.0 175.8 18:6 159. 6
21.6 175.3 | 16.7 158.5

(b) Monthly mean sea level at Choshi (1955~1965)

Month. 1 2 3 4 5 6.

7

8 | 9 | 10 | 11 | 12 | Mean

Sea level |107.9( 98.5| 94.3 90.0 91.8 101-.% 106.8! 111. 4 1!4.4j 115.1| 107.2} 107.6) 103.9

cm)
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Table 3.1 Hydraulic factors in the prototype and the model

factors Scale Prototype Model
Distahce 1/500 ‘4km 8m
Water ‘depth 1763 1 16m 25 cm
Tidal range 1763 126 cm 2cm
Tidal period 1/63 12hr 25 m 11 m 50sec
Current velocity 1/8 ' 10cm/s 1.3cm/s
Discharge 1/2.5%105 ° 5 m8/s 20 cm?/s
Diffusion coefficient 1/4 x 10 4 x10%cm?/s 1 cm?/s
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Photo. 4.1 Model of Kashima Harbor.
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