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Water exchange in the western part of the Seto Inland Sea

I. Current patterns as measured by tracking buoys in -
Hayasui-Seto and its approaches

Satoru TAWARA**, Hideaki NAKATA***, and Toshiyuki HIRANO****

Abstract

Lagrangian measurements of sea water movement using drifting buoys and various drift
cards were carried out in Hayasui- Seto and its approaches from 1980 to 1983.

The results are summarized as follows:

(1) The current pattern inferred from the tracks

of drifting bouys and the recoveries of drift cards were similar in summer and winter. The
inland surface water tends to move toward the outer sea and the lower layer water toward the

inland sea, opposite to the surface water.

(2) In summer, it is evident that the density

current, which develops due to the density difference between inland and outer waters, plays a
major role in water circulation. On the other hand, the wind-driven current may be respon-

sible for the above current pattern in winter.
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Bathymetric chart of Hayasui Seto and its approaches (depth in meter)..

Dashed line indicates location of vertical section shown in Fig. 10.
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Table 1. List of radar buoys tracking
Released: Moon’s Du- Released position  Pick up position Current Daily mean
No time age ration lat long at long (25h-mean) wind
hr hr ) (E) (N) E). () (em/s) (°) (m/s)
1 ’80, Aug.. 27, 17.6 16.3 25.0 33° 18.84’ 131° 59.33 33° 17.31/ 132° 12.10’ 98 22.1 345 1.2
2 ” 29, 18.4 18.3 25.0 33 18.50 131 57.88 33 25.18 131 55.95 346 14.1 105 4.5
3 ’82, June 4, 16.1 11.9 24.8 33 19.58 131 53.59 33 15.79 132 04.25 113 20.0 84 2.8
4 ” 4, 15.8 11.9 24.2 33 20.66 131 56.03 33 21.22 131 51.11 58 2.3 84 2.8
5 ’°83, June 21, 16.5 9.9 24.5 33 22.38 131 54.76 33 15.49 132 02.65 136 20.0 353 4.8
1 81, Jan. 21, 17.1 14.8 24.5 33° 18.53’ 131° 58.13’ 33° 19.79’ 132° 08.00’ 18 17.5 344 12,1
2 ” 23, 07.0 16.8 24.5 33 17.77 131 56.20 33 21.54 131 57.29 14 8.1 125 4.0
3 ’82, Jan 26, 04.8 0.9 25.0 33 17.48 131 56.17 33 12.05 131 58.85 158 12.1 8 5.3
4 ” 26, 06.5 0.9 25.0 33 18.78 131 57.92 33 15.24 132 00.16 152 8.2 8§ 5.3
>5 82, Jan. 28, 10.5 2.9 24.0 33 19.54 131 51.91 33 18.14 132 01.02 100 16.5 317 15.9
6 ” 28, 11.0 2.9 23.0 33 23.37 131 52.89 33 15.10 132 04.50 130 28.5 317 15.9
7 ’83, Jan. 25, 01.5 01.9 25.0 33 20.00 131 59.97 33 16.12 132 01.79 159 8.6 335 3.75
8 ” 25, 02.0 10.9 25.0 33 19.77 131 57.33 33 14.97 132 01.34 147 11.8 335 3.75
9 4 10.9 25.0 33 131 53.00 33 18.49 131 55.75 62 5.3 335 3.75

— 136 —



74 EHFER D b B IR UM O WK R E

Table 2. List of releases and recoveries of drift cards in the Hayasui Seto.

Rate of
Released Recoverd
station Date Number number rec%/\;ery
Stn. 1 S Every tide 27-29, Aug. ’80 600 98 16.3
D ” ” 400 40 10.0
B ” ” 400 18 4.5
Stn. 2 S N start 200 31 15.5
Stn. 2 S Every tide 21-23, Jan. ’81 400 74 18.5
D ” ” 300 16 5.3
Stn. 2 B ” ” 19, Feb. ’81 400 8 2.0
Every tide: maximum of northward and southward current, slack north to south and south to north

at Hayasui-Seto.

S:" Surface drift card. D: 10 m layer drifter.

B: Seabed drifter.
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Fig. 4. Loci of radar buoy in Hayasui Seto (in' summer). Time marks on
loci indicate three hours.
N, S: Radar buoy location at the time of maximum northward and

southward current in the Hayasui Seto.
X: Radar buoy location at the time of slack.
a) ~————-: released on 27 August, 1980.
~————: released on 29 August, 1980.
—~—: released on 21 June, 1983.
b) released on 4 June, 1982.
EIRSEOTI DA, Loz A LuBERPcER @ 3. #& B

Thakn, BHEELYHS LA NRERY L5

bDLELX LIS, ~FEEOHRA, UKL Table
2 ”C/_T:\'Lﬁ:o

19806 HI9BEE TOM, BB, AE43E (G4
) 71 EHC X S RBAE R RIE L (Table 1), &
TR B TR 1o T 1 DR D, BER, KF

— 137 —



#® 15 - PHEHER - PEET

339 _330,
%r 207
N
' km
0 5 10 a.
107k \ . J1or
300 £ 10’
330 33
2 @
]
0 5 10kn
10k g o

L
132°00' E

520"

Fig. 5. Loci of radar buoy in Hayasui Seto (in winter). Lagends are same as in Fig. 4.

a)

b)
c)
d)

——: released on 21 January, 1981.
————: released on 23 January, 1981,
released on 26 January, 1982.
reléased on 28 January, 1982.
released on 25 January, 1983.
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Fig. 6. Recoveries of surface drift cards released
on 27-29 August, 1980 at Stn. 1. Numerals
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Fig. 7. Recoveries of surface drift cards released at Hayasui Seto.
a) released on 29 August, 1980 at Stn. 2.
b) released on 21-23 January, 1981 at Stn. 2.
Numerals are same as in Fig. 6.
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Fig. 8. Recoveries of 10m layer drifters released
at Hayasui Seto. Numerals are same as in
Fig. 6.
O : released on 27-29 August, 1980.
® : released on 21-23 January, 1981.
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