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ABSTRACT

Tidal exchanges of sea water are studied by using dreogue experiments and tidal current
measurement data in Gamag Bay which has two channels. At the spring tide, the volume of
tidal transport in the bay was estimated to be 46~52% of the total volume of sea water in
Gamag Bay, 7.1X10°m®. The tidal transport through the wide channel occupies 87° of the
total tidal transport of the bay. Residual current was deduced to flow ncrth-northeastward at
the rate of 3.254X10°m® per tidal cycle.

The tidal exchange of the sea water during the flood flow was estimated to be approxima-
tely 26% of the tidal transport, while that during the ebb flow was 41%. The tidal exchange
through the wide channel during the flood flow occupies 77% of total tidal exchange of the bay
through both channels, whereas that during the ebb flow does 88%. The diffusion coefficient of

9.08~2. 30X 10%cm?/sec at the narrow channel was greater than that at the wide channel which

was 1. 2~2.8X10%m?/sec.
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Table 1. Specifications of the current drogues
Item Specifications

Resistance board Two rectangular canvas, 50cm

» 50cm, perpendicularly fixed

Buoy A plastic buoy, 10cm in diam-
eter

Rope Synthetic fiber, 1m

Pole A 1-m bamboo pole with a red

flag

SORel A —siA A<l

Bathymetry and oceanographic stations of
Gamag Bay.

Fig. 1.
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Fig. 2. Results of drogue experiments from May 25 through June 5, 1981. Solid lines denote tracks of

drogues drifted during flood flow, while dotted lires those during ebb flow. Thin dotted lines

denote tidal mixing area deduced from drogue experiments carried out at both channels in

Gamag Bay.
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Fig. 3. Tidal heights refered to the mean sea

level at Yoesu and the deduced tidal cur-
rent speed at the cross sections A and E on
June 2~3, 1981. Dotted line Ui denotes
tidal current speed at the narrow section
A, while sclid line Ur that at the wide
section E.

Fig. 4.
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Fig. 5

Comparison of the predicted flow speed
(solid line) and the observed tidal current
(dotted line) at cross section E on June 3,
1981. Upper figure denotes vertically-ave-
raged current velocity, while the lower
one the component of the velocity normal
to the cross section E.
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Table 2.

Volume of tidal transport and tidal range at

two cross sections in Gamag Bay on June 3, 1981
c i Area of ] Volume of Mean speed Tidal
ross Width Cross tidal transport of tidal

. section current range
section (m) (X10°m?) (X10*m®) % (cm/sec) (cm)
E 5,820 56.47 flood(A.M.) 2.826 86.8 22 290
ebb 3.173 86.7 28 326
floed(P.M.) 3.800 86.8 390
A 370 2.86 flood(A.M.) 0.428 13.2 65 290
ebb 0.485 13.3 84 326
flood(P.M.) 0.580 13.2 390
Total flood(P.M.)  3.254  100.0 290
ebb 3.658 100.0 326
flood(P.M.) 4.380 100.0 390
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Table 3. Estimated volume of tidal transport and tidal exchange of sea water during a semi-tidal
period in Gamag Bay on June 3, 1981
Q.
Cross Vo Q . , —_— e Q./A
section (X103m®) (X108m?) volume 9% (X 10°m®)
(X10%m?) ©
E flood 4.065 3.173 0.22 0.622 77.2 1.1
ebb 6.448 3.800 0.41 1.301 87.9 2.3
A flood 0. 850 0.485 0.43 0.184 22.8 6.4
ebb 0.914 0.580 0.37 0.179 12.1 6.3
Total flood 4.915 3.658 0.26 0. 806 100.0 1.4
ebb 7.362 4.380 0.41 1.480 100.0 2.5
Vo : Volume of tidal mixing area @, : Volume of tidal exchange

Q : Volume of tidal transport
r : Rate of tidal exchange

Q./A : Volume of tidal exchange per unit cross section area
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Table 4. Estimated value of horizontal diffusion
coefficient in Gamag Bay on June 3,1981
Cross Tidal K
section period (X 10%cm?/sec)
E flocd 0.12
ebb 0.28
A flood 2.08
ebb 2.30
K=-179L 10
_._77'1)
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