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A STUDY ON TIDAL CURRENTS IN KUMIHAMA BAY (1)

By Hirotake Imamoro, Taisuke IsHiGAK1, Yasuyuki BaBa and Shingo AKIYAMA

Synopsis

Kumihama Bay has characteristics of both brackish lake and semi-enclosed basin.
Water quality in the bay has become worse in recent years.

In order to clarify flow feature in the bay, hydraulic model test and field observations
were performed. For the model test, a model of the bay, with horizontal and vertical scales
of 1/1000and 1 /200 respectively, was constructed. Tracer method was used to visualize
flow in the model. The observations were undertaken in Aug. and Nov. in 1994. Main
results are as follows:

1) The existence of circulating flow in the region near the channel is identified from

the experimental results;

2) Fundamental flow characteristics in an area dominated by tidal currents have

similarities between experimental data and field data.
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Fig. 1. Kumihama Bay model and float
Table 1. Scales of Kumihama Bay model

Factor Scale Prototype Mode 1
Horizontal Distance x, 1/ 1000 1000 m 100 cm
Vertical Distance y, 1/200 1m 0.5 cm
Time t,=x, ;¥ 1/70.71 12h 25m 632 sec
Velocity u,=yY? 1/14. 1421 1 m/sec 7.07 cm/sec
Roughness n,=x; ¥« y¥* | 1/1.08 0.023 0.0213
Discharge Q,=x, » y¥? 17283 % 10° | 1000 m®%/sec | 357 cc/sec

0.06

006 |-/
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Fig. 2. Tidal range in the model compared
with the field data
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Fig. 6. Contours of velocity and vorticity 1 m below water surface
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Fig. 7. Stream lines 1 m below water surface
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Fig. 8. Stream lines 5 m below water surface
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Fig. 9. Transitional change of circulation
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Fig. 10. Residual vectors and stream lines of residual flow
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